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• PREFACE TO THE SECOND EDITION 

Thb present edition, the preparation of which has been some- 
what delayed by reason of the war, has been carefully revised 
throughout, and is enlarged to the extent of some 40 pages. 
Though it does not differ m its main teaching from the first edition, 
there are very few pages without some slight alteration, if only 
for the sake of greater clearness, or of more consistency in phrase- 
ology. I hope the alterations are improvements ; I must confess 
to some dissatisfaction at findmg how many I desired to make. 
The following list of some of the prmcipal alterations and additions 
may be of use to any reader who is interested in a comparison. 

0. i. On p. 5, n. 1 (upon the distmction between the form and 
matter of thought), I have endeavoured to show that the 
matter of thought, in this antithesis, is not the same as its 
' subject-matter ’ ; and I have altered the language of 
many passages accordingly. The latter part of p. 10, n. 1, 
and the last page and a half of the chapter, are new. 

0 . u. Much of this chapter has been rewritten. In particular, 
the general discussion of the nature of a term on pp. 14-28, 
and that of the distmction between abstract and concrete 
terms, on pp. 82-35, are largely new. The former includes 
some discussion of concepts ; and both have mvolved small 
consequential alterations at many subsequent pomts. 

0 . lii. The note on p. 52, on the position of ‘ first substances ’ 
in Aristotle’s doctrine of categories, dissents from p. 89, n. 1, of 
the first edition. 

c. V. In this chapter I have laid more stress on the makeshift 
character of most classification, and have done more justice 
to the use of negative differentiae. 

c. vi. This chapter has been largely rearranged and rewritten. 
1 now prefer, in order to express the truth in the contention 
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of those 'who have denied connotation to proper names, to 
distmguish between intension and connotation, allowing 
them the former, but not the latter. 

c. viii. This chapter also has been largely rewritten, parti- 
cularly in the discussion of the modality of judgements, and 
of the distinction between analytic and synthetic judge- 
ments. The close prmt on pp 192-195, 201-205, 214-215, 
is new matter. In this and subsequent chapters I think 
that much w’hich in the first edition ivas said about judge- 
ments should properly have been said about propositions, 
and correction has been made accordingly. I have made use 
in certain places of expressions boiiowed from Prof. Cook 
Wilson. 

c. ix. On p. 228, and also on p. 120, n 1, I have inserted a few 
remarks on Symbolic Logic, which will in some measure 
explam why the book does not deal more fully with that 
subject. 

0 . X. The discussion of the inferential character of so-called 
Immediate Inference (pp. 240-247) has been enlarged and 
recast ; pp. 241-242 are new matter. 

c. xii. The discussion of the Fourth Figure of Syllogism, 
pp. 280-284, has been largely rewiitten. 

c. xiii. In the note begmnmg on p. 296, the discussion of the 
passage Cat. m. I*" 10-15 (pp. 298-299) has been emended. 

c. XIV. In pp. 310-311 I have emphasized the subsumptive 
and therefore inferior character of syllogistic thinking. The 
close-prmt discussion on pp. 381-834 is new. 

0 . xviii. The attempt m the last three pages, 397-399, to 
characterize the difference between mductive and deductive 
reasoning is new. 

c. XIX. The new matter in this chapter, which has also been 
considerably rewritten, is chiefly m pp. 403-404, 410-413, 
418^19, 421, n 1. 

c. XX. I have corrected language which spoke of an event 
causally connected with another as its cause, both here and 
subsequently ; the point is discussed on pp. 426-428. 
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0 . xxi. In pp. 475-476 I have dwelt on one or two further 
matters belongmg to the pursuit of the mduotive sciences 
which are no part of their reasonmg. 

c. xxii. A rather obscure passage in the previous edition 
(pp. 459-460) IS replaced by pp. 495—1:96. 

c. xxiii. I have tried to improve the statement of what explana- 
tion is on pp. 502, 521-522 ; and p. 523, n. 1, is new. The 
close print on pp. 524-527 is an answer to a criticism which 
Dr. Bosanquet has made upon the view of induction taken 
in this book. 

c. XXV. I have on pp. 546-549 rewritten and to some extent 
altered the tenour of what was said before (on pp. 506-509 
of the first edition) concernmg the foundation of our power 
to generalize m mathematics 

c. xxvii. Some additional matter is contained m the first 
notes on pp. 572, 580, 582, 589, 595. 

I have taken account of such criticisms as I have seen m print, 
though I have not thought all equally well founded ; for these, 
and also for various criticisms privately communicated, I desire to 
express my thanks. I should like heie to name again Prof. J. A. 
Smith, Mr. H. H. Joachim, and Mr. H. A. Prichard, who 
were all good enough to send me comments on divers points. 
Besides these. Prof. W. G. de Burgh, of University College, 
Readmg, very kindly helped me with a list of criticisms and 
suggestions based on his use of the book with students ; and 
Miss Augusta Klem sent me a series of most careful notes upon 
the first eight chapters. These were particularly helpful upon 
points of science referred to by way of illustration, and upon the 
theory of classification, with the logical doctrines on which it 
rests ; • and the principal changes which 1 have introduced on 
those topics are due to her criticism, though not involving a 
full acceptance of it. 

But chiefly here I desire to put on record the debt which I owe, 
in common with so many other of his older or younger pupils 
to Prof. J. Cook Wilson, whose death occurred while these sheets 
were passing through the press. Various footnotes will show 
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the use that I have made of his unpublished teaching ; but his 
illness prevented me from submitting to him what I have written, 
and his authority must be made responsible for no errors that 
1 may have made. His few and scattered pubhcations can do 
httle to convey to strangers the power and stimulus of his personal 
teachmg. And there are subjects on which, by his combma- 
tion of scholarly and mathematical with philosophic insight, 
he was qualified as few have been to produce new work of real 
value. The hope has vamshed that he might put in permanent 
form the fuU results of his thinking. But those who knew him 
well will not misjudge this failure. For they will remember him 
as not more patient and eager m philosophic reflection than in his 
devotion during many years to a suffering wife and in his endur- 
ance afterwards of his own wasting and fatal illness. 

H. W. B. J. 

Advantage has been taken of reprmtmg to correct a number of 
small errors, mostly typographical, to which my attention has been 
called by the kmdness of readers. 


January, 1925 . 


H. W. B. J. 



PREFACE TO THE FIRST EDITION 

If an apology that precedes it could mitigate an offence, 1 
should be inclined to convert my preface mto an apology for 
publishing this book. Progress, and the hope of progress, in 
logical investigations, have lain perhaps duiing the last three 
generations chiefly m two duections, either of analysing more 
closely the processes of thought exhibited in the sciences, or of 
determining what knowledge is, and the relation of the knowing 
mmd to what it knows. Though I have been compelled to deal 
in some degree with the first of these questions, I am well aware 
that it demands a scientific knowledge which I do not possess ; the 
second I have not attempted systematically to discuss. The aim 
of the following book is more modest. There is a body of what 
might be called traditional doctrine in Logic, which is not only 
in fact used by itself as an instrument of mtellectual discipline, 
but ought also to be in some degree mastered by those who would 
proceed to the higher and abstruser problems. It is of this 
traditional doctrine that Benjamin Jowett is recorded to have 
said, that Logic is neither a science, nor an ait, but a dodge. 
I could perhaps best describe the motive with which this work 
was begun, as the desire to expound the traditional Logic m a way 
that did not deserve this accusation. The accusation was doubtless 
provoked by the attempt to force into a limited number of forms 
processes of thought, many of which can only with pretence and 
violence be made to fit them : an attempt, it may be added, at 
least as characteristic of ‘ Inductive Logic ’ as of any other. 

In the course of centuries, the tradition has become divergent, 
and often corrupt. In this difficulty, I have ventured, like one or 
two other modem writers, to go back largely to its source m 
Aristotle. Problems of thought cannot in any case be studied 
without careful regard to their tenmnology, and their terminology 
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cannot be understood without reference to its history. The 
terminology of Logic owes more to Aristotle than to any one else ; 
but there is this further reason for attention to what he said, that 
much prevalent falsehood or confusion in the tradition is a corrup- 
tion of truths expressed by him. At the same time, I have not 
pretended to believe in the veibal mspiration of his writings. 

I have m particular heen anxious to teach nothing to beginners 
which they should afterwards have merely to unlearn They may 
of course come to dissent from the positions here taken up ; hut 
only, I hope, because they think I have the worst of the argument 
on a proper issue, and not because, as meat for babes, I have been 
dogmatically expounding acknowledged fictions. 

While dealing largely with the more technical parts of logical 
tradition and termmology, I have done my best to avoid a super- 
fluity of technical terms ; and the subjects discussed have heen for 
the most part discussed in detail, and the prmciples involved in 
them debated. The dryness with which the more formal branches 
of Logic are often charged springs, I think, m part from then 
being presented in too cut-and-diied a manner ; those who go 
beyond the jejune outlme, and get mto an argument, often find 
the subject then first begm to grow interesting. At any late 
I have tried to secure this result by greater fullness, and attention 
to controversial issues. In every study there must be something 
to learn hy heart ; but Logic should appeal as far as possible to 
the reason, and not to the memory. Thus such a question as the 
‘ reduction ’ of syllogisms has been dealt with at length, not from 
any wish to overrate the importance of syllogistic reasoning, or 
burden the student with needless antiquariamsm, but because the 
only thmg of any real value m the subject of reduction is just that 
investigation of the nature of our processes of thinking w^iich is 
mvolved in asking whether there is any justification for reducing 
all syllogisms to the first figure. 

Topics whose mam interest is obviously historical or antiquarian 
have been either relegated to footnotes or placed m closer type and 
between brackets ; and as I have followed the advice to translate 
what Greek I quote, I do not think that there is anything in these 
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discussions 'which a reader need be altogether precluded from 
following by ignorance of that language. I have also put between 
brackets in closer type other passages which, for one reason oi 
another, might be omitted without spoilmg the argument ; among 
the matters so treated is the fourth figure of syllogism ; for I have 
reverted to the Aristotelian doctrine of three figures, with the 
moods of the fourth as indirect moods of the first. 

1 hope that I have sufficiently acknowledged all detailed obliga- 
tions to previous writers in the places where they occur. But I owe 
heie a more comprehensive acknowledgement both to the published 
work of Sigwart, Lotze, Mr. P. H. Bradley, and Professor Bosan- 
quet, and to the instruction received in private discussion with 
various friends. Among these I should like to mention in particular 
Mr. J. Cook Wilson, Fellow of New College, Wykeham Professor 
of Logic in the University of Oxford, whose reluctance to write 
is a source to many of seiious disappointment and concern ; 
Mr. J. A. Smith, Fellow of Balliol College ; Mr. 0. C. J. Webb, 
Fellow of Magdalen College ; Mr. H. H. Joachim, Fellow of 
Merton College ; and Mr. H. A. Prichard, Fellow of Trinity 
College, Oxford. To the last three of these, and also to Mr C. 
Caiman, Secretary to the Delegates of the University Press, I am 
further indebted for the great kindness with which they read large 
portions of the work in MS. or m proof ; without their suggestions 
and corrections it would be even more imperfect than it is. 
Lastly, I have to thank my sister. Miss J. M. Joseph, for the 
help she gave me in readmg the whole of the proof-sheets and in 
undertaking the laborious and ungrateful task of checking the 
index. 
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CHAPTER I 


OP THE GENERAL CHARACTER OF THE ENQUIRY 

It is a common practice to begin a treatise on any science with 
a discussion of its definition. By this means the reader’s attention 
is directed to the proper objects, and to those features of them, with 
which the science is concerned ; a real advantage, when, as with 
Logic, those objects are not apprehended through the senses, and 
for this reason ordmarily attract httle notice. But the same reason 
which makes a definition of Logic at the outset useful, makes con- 
troversy about its definition comparatively useless at such an early 
stage. The reader is too unfamihar with the subject-matter of his 
science to be able to judge what definition best mdicates its nature ; 
he cannot expect thoroughly to understand the definition that is 
given, until he has become famihar with that which is defined. The 
defiLoition will at first guide more than enhghten him ; but if, as he 
proceeds, he finds that it helps to shew umty in the difierent en- 
quiries upon which he successively enters, it will so far be justified. 

Logic is a science, in the sense that it seeks to know the principles 
of some subject which it studies. The difierent sciences difier in 
the subjects which they so study ; astronomy studies the nature, 
movements, and history of the heavenly bodies, botany the structure, 
growth, history, and habits of plants, geometry the properties and 
relations of fines, surfaces, and figures m space ; but each attempts 
to discover the principles underlying the subjects with which it has 
to deal, and to explam their great variety by the help of one set 
of prmciples. These principles are often spoken of as laws , and in 
the physical sciences that deal with change, as ‘ laws of nature 
The phrase may suggest that ‘ nature ’ is not the sum of things and 
of events in the physical universe, but a sort of power prescribing 
to these the rules which they are to follow in their behaviour ; as 
the King in Parliament prescribes rules of conduct to his people. 
That, however, is not what we have to understand in science by 
a ‘ law ’ ; a law in science is not, hke human laws, a rule enjoined but 
sometimes disregarded ; it is a principle illustrated — and existmg 

177B B 
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only in the necessity of its being illustrated — in the department of 
fact to which it belongs. There are therefore no breaches of scien- 
tific law, or of a law of nature ^ ; if events are observed which do 
not conform to what we have hitherto called a law, we conclude not 
that the law is broken, but that we were ignorant of the true law ; 
if water, for example, were observed to boil on the top of Mont Blanc 
at a lower temperature than 212° Fahr., we should infer not that the 
law that water boils at 212° Fahr. w'as broken but that it is not a 
law of nature that water boils at 212° Fahr., — that there are other 
conditions which have to be fulfilled, if water is to boil at that tem- 
perature , and the ‘ law ' is that it should boil only when those 
conditions are fulfilled. Such laws, the general prmoiples to which 
thmgs m their properties and their behaviour do actually conform, 
are what the physical sciences seek to discover, each in its oivn 
department, and if Logic is a science, it must have a subject of its 
own, m which it seeks for prmciples and laws. 

That subject is thought, but thought is ahvays thought about 
somethmg , and thinkmg cannot be studied in abstraction from 
anything thought about. But yet in the same way that we may 
study the laws of motion, as they are exemplified in the movement 
of all bodies, without studymg all the bodies that ever move, so we 
may study the laws of thought, as they are exemplified m thinking 
about all subjects, without studymg all the subjects that are ever 
thought of. This companson may be pushed further. Just as we 
must have experience of movmg bodies, before we can investigate 
the laws of their motion, so we must have experience of thinkmg 
about thmgs, before we can investigate the principles of thmkmg ; 
only this means, m the case of thmkmg, that we must cnirselvea 
think about thmgs first, for no one can have experience of thmkmg 
except in his own mmd. Agam, although, in studying the laws 
of motion, we do not study every body that moves, yet we must 
always have before our mmds some body, which we take as repre- 
sentmg all possible bodies hke it ; and in the same way, when we 
investigate the prmciples that regulate our thinking, though we do 
not need to study all things ever thought of, we must have before 
our mmds somethmg thought of, m order to realize in it how wo 
thmk about it and all possible thmgs hke it. For example, it is a 
general principle of our thought, that we do not conceive of qualities 

The question of the possibility of a ‘ miraculous ’ breach of natural law 
need not be considered here; something is said of it m o. nx, tT^ni, )ip, 417-421. 
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except as existing in some substance , and that nevertheless the 
same quahty is thought to exist in many substances , green is 
a quality, u hich exists not by itself, but in grass and leaves of trees 
and so forth ; at the same time, green may exist in many different 
leaves or blades of grass The general principle which is thus 
illustrated in the quahty green is readily understood to be true of 
all possible quahties ; but unless we were able to think of some 
particular quahty to illustrate it, we could not understand the 
general principle at all. 

What has been now said will serve to remove an objection which 
Locke brought against the study of Logic. ‘ God ’, says Locke 
‘ has not been so sparing to men, to make them barely two-legged 
creatures, and left it to Aristotle to make them rational.’ He is 
urging that men thought rationally, or logically, i e in accordance 
with the principles that Logic discovers to regulate all sound thought, 
long before those principles were recognized , and that this is still 
BO with each of us ; we do not therefore need Logic to teach us how 
to think. That is quite true, and would be a pertinent criticism 
against any one who pretended that no one could think rationally 
without studying Logic ; but it is not the busmess of Logic to make 
men rational, but rather to teach them m what their being rational 
consists. And this they could never learn, if they were not rational 
first , ]ust as a man could never study (say) the prmciples of volun- 
tary motion, if be was not first accustomed to move his hmbs as 
he wiUed. Had God made men barely two-legged creatures, Aris- 
totle would in vain have taught them to be rational, for they would 
not have understood his teachmg. 

([Logic, then, is the science which studies the general principles in 
accordance with which we think about thmgs, whatever things they 
ma^ be ; and so it presupposes that we have thought about things. 
Now our thought about them is expressed partly in the daily con- 
versation of hfe or musings of our minds ; partly and most sys- 
tematically in the various sciences. Those sciences are the best 
examples of human thinking about things, the most careful, clear, 
and coherent, that exist. In them, therefore, the logician can best 
study the laws of men’s thinking , and it is m this sense that we 
may accept the old definition of Logic, scienha scientiarum? What 
‘ the courses of the stars ’ are to astronomy, what figures, lines, and 

1 Essay, Bk. IV. c. xvii. § 4. 

* Joannes Philoponus rates it ad Ar. Anal. Post. a. ix. 76* 16. 
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surfaces are to geometry, what plants are to botany, or the calendar 
of Newgate to the cnmmologist, that the other sciences are to the 
logician • they are the material m hich he has to investigate, the 
particular facts v hich are given him, m order that he may discover 
the prmciples displayed in them. He has to ask what knowledge 
is as knowledge, apart — so far as possible — from the question, what 
it is about ; and he must therefore examine divers ‘ knowledges ’, 
and see in what they are alike , and among the best pieces of know- 
ledge that exist, the best ‘knowledges’, are the various scienees. 
But he IS not concerned with the detail of any partieular science ; 
only with those kvnds (or forms) of thinking which are exemplified 
in all our thmkmga — though not necessarily the same in all — but 
best exemplified in the sciences 

^It IS important to understand what is meant by saying that 
Logic IS concerned with forms of thmking , Jfor many logicians who 
have laid stress on this, and pomted out that Logic is a formal 
science, have understood by that expression more than seems to be 
true. There is a sense in which Logic is undoubtedly formal ^By 
form we mean what is the same in many mdividuals called materially 
different — the device, for example, on different coins struck from the 
same die, or the anatomical structuie of different mammalian verte- 
brates, or the identical mode in w hich the law requires the different 
Colleges of the University of Oxford to publish their accounts. / And 
all science is formal, in the sense that it deals with what is common 
to different instances A scientific man has no mterest in a specimen 
exactly similar to one w hich he has already examined ; he wants 
new types, or fresh details, but the mere multiphcation of specimens 
all alike does not affect him ^ ^^So the logician studies the forms of 
thmkmg, such as that involved in referring a quality to a substance 
possessing it , but when he has once grasped the nature of this act 
of thought, he is quite umnterested in the thousand different such 
acts which he performs dunng the day , they differ only materially, 
as to what quality is referred to what substance ; formally, so far 
as the notion of a quahty as existing in a substance is concerned, 
they are the same ; and the forms that run through all our thinkmg 
about different matters are what he studies, j 

But those who have insisted most that Logic is a formal science, 
or the science of the formal laws of thought, have not merely 

^ Unless indeed he is ooUecting statistics as to the comparative frequency 
of different types. ' '' 
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meant that Logic is in this like other sciences, which all deal n ith 
what IS formal or umversal m their subject-matter ^ They have 
meant to exclude from Logic any consideration of forms or modes 
of thmkmg which are not ahke exemplified in thinking about 
absolutely every subject. It is as if the botanist were to regard 
only those laws which are exemplified in every plant, or the geo- 
meter were to consider no properties of figures, except what are 
common to all figures. They have thought that one might abstract 
entirely from and disregard all question as to what he thinks about, 
and still find that there are certain principles in accordance with 
which, if he is to think about anythmg, he will think. But the 
truth IS, that we thmk in different ways about subjects of different 
kinds, and therefore we must, if we wish to study the principles 
that pervade our thinking, consider to some extent the differences 
in our thought arising from differences in that about which we 
think |The distinction between form and matter may as it were 
be taken at different levels. \ This is plain in a science that 
deals with some order of sensible thmgs, like zoology. We may 
say of all men and all horses that they have severally a common 
form, that as compared to a man a horse is formally different, but as 
compared to one another all horses are formally the same, though 
each horse in his body is materially different from every other. | 
Or we may consider not the form of horse common to Black Bess 

^ It is important to realize that the subject-matter of Logie is our thmkmg 
about divers thmgs, not the thmgs which that thmkmg is about ; they ore 
the subject-matter of that thmkmg. Just as the form and matter of a com 
are both m the coin, so the form and matter of thought (if we are to keep 
the meaning of the antithesis) must be both m the thought ; we must not 
suppose that the formal identity is m the thought, the material differences 
m the thmgs thought about. An analogy may help to make this pomt clearer, 
on which I confess that there was some confusion in the first edition of this 
book. Hunger and thirst are formally the same as being both appetites, 
materially different as bemg the one for food, the other for drink ; but the 
material difference is not the difference between food and drmk, nor the 
matter of the appetites food and drmk respectively; the matter is rather 
the special character which the appetites have through being for these objects. 
So the matter of a thought is the special character which it has through 
being about a certain subject, not the subject which it is about. It may 
be s^ded, as a caution to the unwary, that the antithesis of form and 
matter is used in various ways by no means all of them analogous ; and its 
application to thought is not really the same as its application to coins or 
animals. What is different m particular thoughts is not related to their 
common form as the gold or silver of two corns to their common device, or 
the flesh and bones of two animals to their common structure, but rather as 
the specialty of their structures to the generic identity, or as particular in- 
stances to the common nature of which they are instanoes, Cf, ti^ra, pp. 76-77. 
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and Bucephalus and Rosinante, but the form of vertebrate common 
to man, horse, eagle, crocodile, &c. ; and now man and horse (as 
compared with oysters for example) are formally ahke Or we 
may take the four orders in Cuvier’s now obsolete division of the 
ammal kingdom, vertehrata, coelenterata, radiata, and annulosa, 
and regard them as only different examples of the common form of 
animal , and from this pomt of view a horse and an oyster differ 
materially, but not formally. When however we have reached this 
stage, and achieved the conception of animal, as somethmg exem- 
plified equally in kinds of animal so different, it is clear that we can 
only understand what ammal structure is by seeing it as it exists 
m all the different orders of animals , w hereas we can understand 
fairly the structure of a mammaban vertebrate without seeing it 
as it exists in every genus of mammals , stdl more can we under- 
stand the structure of a horse without famibarity with all horses. 
The higher the level therefore at which m Zoology the distinction 
betw een form and matter is taken, the less can we study the form in 
isolation from variety of matter , no example taken from one order 
of animals, say the starfish, will enable us to realize what animality 
is. It IS the same in studymg the forms of thought. ijThe most 
general forms of thought exist diversely modified in thinkmg about 
different subjects , and they can no more be fully known without 
attending to the different matters m which they appear differently, 
than animal nature can be fuUy known without attending to the 
different orders of animal m which it appears differently. | Thus we 
may take the Proposition, and pomt out that in every affirmative 
categorical proposition there is a subject about which somethmg is 
said, and a predicate, or somethmg which is said about it. This is 
true equally of the propositions, ‘ A horse is an ammal,’ ‘ First- 
class railw ay tickets are white,’ and ‘ Londres is London ’ . We may 
if we like, because in all propositions there is formally the same dis- 
tmction of subject and predicate, take symbols which shah, stand 
for subject and predicate, whatever they are, and say that all affir- 
mative categorical propositions are of the form ‘ S is P’ . But when 
we ask for the meaning of this form, and m what sense S is P, it is 
clear that the meamng vanes in different propositions.^ Londres 
is just the same as London ; but a horse is not just the same as an 
animal ; it may be said that ' animal ’ is an attribute of horse, and 

^ PiofeBsoi Cook Wilaon has called attention in his lectures to the dangerous 
ambiguity of this symbolization. Cf. pp. 2^24. 
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‘ white ’ of first-class railway tickets, but animal is an attribute 
belonging to horses in quite a different way from that in which white 
belongs to first-class railway tickets , these might as well be of any 
other colour, and still entitle the holder to travel first-class by the 
railway ; a horse could not cease to be an ammal and still contmue 
to be a horse ^ The meamng of the formula ‘/S is P ’ cannot pos- 
sibly be fully known merely by understanding that S and P are some 
subject and predicate , it is necessary to understand what kmd of 
subject and predicate they are, what the relation is between them, and 
in what sense one is the other ; and if this sense is different in different 
cases, ]ust as animal is somethmg different m a dog and a starfish, 
then the thorough study of the form of thought involves the con- 
sideration of malendl differences in the thoughts also. But logicians 
who emphasize the purely formal character of Logic maintain that 
it can exhaust the form of thought m treating that as one and the 
same in every possible instance of thinking , an impracticable task, 
because the form itself (as in the above example of a form of 
thought which we call a proposition) is modified according to the 
instance in which it appears On the other hand, and even although 
the forms of our thought cannot be studied apart from the differences 
connected with the particular sort of subject about which we may 
think, yet Logic is not mterested in these differences for their own 
sake, but only for the sake of the divers forms of thinking involved 
in them ; and so far as the same form is exemplified over and over 
again m different particular ‘ bits ’ of thinking, the study of the 
common form alone belongs to Logic. 

[The truth that form cannot be studied apart from matter might 
be otherwise expressed by saying, that the general form can only 
be studied in one or other of the special forms m which it is mani- 
fested ; and these special forms can only be illustrated m examples 
that are materially different from one another The proposition 
‘ Londres is London ’ is a special form of proposition equally well 
exemplified m ‘ Koln is Cologne ’ , as Bucephalus is an animal of 
a specml form equally well exemplified in Black Bess. What is 
important to realize is the need of following the common form out 
into the differences which it displays m different matter ] 

The foregoing discussion will probably become plainer if it be 
read agam at a later stage, when the reader is more practised m 
reflectmg on his thoughts. A distmction which is readily seen in 

^ In strictness, the generic nature of a subject should not be called an 
attribute of it. Cf. pp. 82-83. 
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regard to material subjects, like animals or plants, is not so easily 
seen in immaterial subjects, like our thoughts. The natural man 
fhinka much about things, and asks and answers questions 
about them ; but it is by an effort that he comes to see how 
these thmgs are only known to him in his perceptions of them and 
his thoughts about them, and so comes to turn his attention mward 
upon the nature of the acts of perceiving or of thinking Nor can 
these new objects of his study be preserved and dissected like a 
material thmg ; a man cannot catch a thought and bottle it , he 
must create it by thmkmg it, if he ivishes to thmk about it ; and the 
task will be found difficult while it is strange, and not altogether easy 
when familiar 

[Mediaeval logicians sometimes say that Logic deals with second 
intentions , by this is meant what has been pomted out in the last 
paragraph The mind intends or directs itself at first upon material 
things and their quahties or relations , and these are its first inten- 
tions , it may afterwards mtend or direct itself upon its own modes 
of thmkmg as e:rhibited in its first intentions , and what it then 
discovers are its second mtentions Thus u e observe animals, and 
give them names accordmg to their kmd, caUmg them stag and ox, 
worm and lobster , and agam we observe how those kinds agree and 
differ, and call some vertebrate, and some mvertebrate, but all 
ammals ; and all these names, which are names we give to objects, 
are names of the first mtention IBut we may also observe how we 
have been thinkmg about these animals, as having some properties 
common to all, and some peculiar to the members of each kmd ; 
and we may call the members of each kmd, or their common nature, 
a species, and the members of the several kinds together, or the 
wader common nature, a genus ;^and genus and species are names 
of the second mtention. The unity on the strength of which we call 
them of one species or of one genus will indeed be something m the 
animals themselves ; and so our names of second intention will in 
this mstance signify somethmg real m thmgs. The distmction 
therefore presents chfficulties which call our attention to the fact, 
that we cannot altogether keep reflection upon thought apart from 
reflection upon the nature of things thought about.] 

If now we ask for a definition of Logic, to keep before our minds 
in the following chapters, perhaps it is simplest and least objection- 
able to call it th e Science , or the Study, of Thought-; for to say of 
the Formal Principles of Thought might imply both that there were 
sciences which did not seek for principles, and that the form of 
thought can be studied without reference to differences in the matter 
' pf it ; neither of which things is true. 
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It is sometimes held that Logic is rather an art than a science, or 
at any rate that it is an art as well In considermg this question, 
we must remember that there are tu o senses of the word art. We 
may say that a man understands the art of navigation when he is 
skilful m handling a ship, though he may be unable to explam the 
principles which he follows , or we may say that he understands it, 
when he is familiar with the principles of navigation, as a piece of 
book-work, though he may never have navigated a ship. Thus an 
art may either mean practical skill in domg a thmg, or theoretical 
knowledge of the way in which it is best done In the latter sense, 
art presupposes science ; the rules of navigation are based upon 
a knowledge of astronomical, mechanical, meteorological and, 
physical laws, and presuppose much knowledge of mathematical 
and other sciences ^t is in this sense that Logic is called an art ; 
and hence it is clear that if there is an art of Logic, there must first 
be a science, for the study of the nature of sound thinking must 
precede the givmg of mstructions for thmking soundly. And even 
granting the existence of such an art, it remams distinct from the 
science , so that the name Logic would be used of the two in dif- 
ferent senses, and we ought rather to say that Logic means the 
science or the art of thought, than that it is the science and the art 
thereof That there is an art of Logic, based on the science of Logic, 
might be urged on the ground that Logic reveals to us what know- 
ledge about any subject really is, and certam canons of reasoning 
which no argument can violate and be sound But more than this 
would be required in order to constitute an art. There should bo 
rules prescnbmg measures by which to brmg our thought mto the 
forms indicated. An artist, as Aristotle’ says initiates change 
in somethmg other than himself • a sculptor e g in the clay which 
he models, a physician in the body of his patient , and if in his own 
body, he treats himself as he would another. The execution of 
such changes is indeed different from the rules to be observed in 
executmg them. But the logician’s business is not to give rules 
by foUowmg which others or he himself may alter their thought 
about things, their geometry or chemistry or biology ; he offers 
no prescription for commg to know about all subjects ; it is against 
such pretensions that a protest hke Locke’s, quoted above, may 
well be made. His business is to become conscious of the nature of 

^ Met. A. 111. lOTO-' 7 q Iifv oSv rexvq ipx^ h fie 0 u(nr dp^ iv avru 

( ' Alt initiates — 9 C. change — in another thing, the nature {of a thing) m itself ’ J. 
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the thinking earned on m those sciences Logic, as we have said, 
studies the way in which we already think about things. 

Nevertheless, it is not w ithout effect upon our ordinary thinking. 
A good deal of our so-called thinking is incoherent, and breaks down 
when we criticize it That we can indeed discover for ourselves 
without learning Logic , an economist can correct his own or his 
predecessors’ errors m political economy, a mathematician in mathe- 
matics ; they could no more -wait for the logician to correct than to 
construct these sciences ^ Yet the study of the thinking, good and 
bad, which has gone to their construction may give us a more lively 
consciousness of the difference between w'hat its character should be 
and what it sometimes is, or as the Greeks would have said, between 
knowledge and opmion \ Herein Logie may be compared with 
Ethics. I Ethics mvestigates human conduct , it discusses the 
judgements of right and wrong, of good and evil, that we pass upon 
men’s acta and them ; it tries to determine what we really mean in 
calhng an act uTong, and what we really require of a man m saying 
he should do what is right. All this would be impossible unless men 
already acted wTongly and rightly, and made moral judgements ; 
Ethics does not teach men to do that But it does bring mto clearer 
consciousness the nature of the ideals w'hich we already have, the 
grounds of the judgements which we already make, the frequent 
discrepancy between what is done and what we recognize should 
be done. To this extent Ethics tells us u hat to do, though it does 
not enable us to do it Similarly Logic helps us to reahze what 
knowledge of a subject is but it does not enable us to brmg our 
opmions on every subject mto the form that knowledge requires. 
Both Logic and Ethics are thus m some degree practical , but we 
do not call Ethics an art, and it is not desirable any the more to call 
Logic so^ ) 

^ The word logic la sometimes used not for the study of thought which 
has been described m this chapter, but for the thinking which it studies ; 
as when we say that some one is a man of powerful logic, or of great logical 
acumen. It is important to recognize that this is a different sense of the 
word 

“ It must not however be supposed cither that Ethics can determme what 
ought to be done in every difficult case of conscience, or that Logic determmes 
exhaustively the forms of reasonmg which the sciences must employ. Cf. 
F H Bradley, Principles of Logic, 247-249 The phrase normafive science, 
which some writers have of late applied to Logic, Ethics and Aesthetics, has 
perhaps been suggested by the character in them to which this paragraph 
refers But it is liable to create misunderstanding, as if it were the business 
of these enquiries to prescribe rather than to ascertam the prmoiples which 
our rational thinkmg, or action, or appreciation of beauty exhibits. The 
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It is perhaps from a desire to show the practical value of the 
study of Logic that men have insisted on viewmg it as an art. But 
it would be a mistake to suppose that it can have no practical value 
unless it can furnish rules for ‘ the conduct of the understanding 
The direct help that it can give in this way is not very great. (Its 
practical value in general education is firstly this * that it demands 
very careful and exact thinking about its own subject-matter, and 
thus tends to produce a habit of similar carefulness m the study of 
any other subject. In this it only does for the mind what a thorough 
training in any exact science might do Secondly, it makes us 
reahze better what the general forms of speech that we habitually 
use really mean, and familiarizes us with the task of examining our 
reasonings and looking to see whether they are conclusive. In this 
it has an effect which the study of some special science like botany 
is not equaUy calculated to produce Thirdly, it brmgs more clearly 
into consciousness, as aforesaid, what know mg is, and so far furnishes 
us with a sort of standard by which to j’udge what we commonly call 
our knowledge of thmgs , it makes us more ahve to shortcomings in 
our ordmary opimons But it does not need for its justification 
that we should point to effects which it produces upon our thoughts 
about other subjects ; the nature of thought and knowledge is 
itself a subject worthy of investigation^ And, if we are to look 
also beyond this, its chief value hes in its bearing upon those ultimate 
problems, concerning the nature of reality, and man’s place and 
destiny in the world, from which at first sight it might seem far 

peculiar character of Logic, Ethics, or Aesthetics seems to be this, that we 
who, in them, reflect upon thought, conduct, or art, ourselves also m other 
moments of our activity create these objects of our reflection ; and because in 
our reflection we recognize the failure of many of our attempts to think 
soundly, act rightly, or work beautifully, it is supposed to be the busmess 
of reflection, logical, ethical, or aesthetical, to rectify these failures. Such 
a supposition is in the mam erroneous. It is by becoming better men of 
science that we shall correct our scientific blunders, by becoming better men 
that we shall correct our moral judgements and choices, by becoming better 
artists that we shall correct our aesthetical ; nor does the recogmtion of 
a shovld-be surpassmg what is require that we pursue those reflective dis- 
ciplmes. But the exercise of intelligence which they require presupposes the 
capacity and provokes the activity of that displayed in science, morality, or 
art themselves ; and so there is a connection between them and the improve- 
ment of our scientific or moral or aesthetic thmkmg, such as does not exist 
between biology and the improvement of species or between dynamics and 
the improvement of locomotives. 

^ Cf. Bosanquet, Logtc\ i p. 1 : ‘lam wholly of Hegel’s mmd when he says 
that the species of syllogism are at least as well worth disoovermg as those 
of parrots or veronicas 
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remote. ‘ Logic,’ says J. S Mill, m the Introduction to his famous 
■work \ ‘ is common ground on w hich the partisans of Hartley and 
of Reid, of Locke and of Kant may meet and join hands ’ Conserere 
manus — ^it is only m this sense that rival schools join hands on the 
field of Logic The dream of a Logic that shall be ‘ neutralized ’ 
like the physical sciences will not be fulfilled These may move 
securely within the hmita of certam w ell-defined assumptions, which 
aU workers, though they may fight over minor pomts, agree to 
respect. Logic, which studies the principles of our thought about 
all things, cannot be content to leave unquestioned the assumptions 
withm the hmits of which thought proceeds . for it is those very 
assumptions that it investigates The history of Mill’s own work 
disproves his saying, for it is on its metaphysical side that it has been 
most vehemently attacked. Into metaphysical controversies, how- 
ever, it IS not the aim of this book to enter more than is absolutely 
necessary But he would essay a vain task, who should attempt 
to expound the rudiments of Logic with no presuppositions about 
the nature of things We may distinguish thought from the things 
thought about, but we cannot study it without any reference to 
what they are All thought is thinking ‘ this about that ’ ; and 
the general nature of the ‘ this ’ and the ‘ that ’ must be considered, 
if we are to consider what thought is ; otherwise, our subject 
becomes a blank. The operations of the mind are unmtelhgible, 
if we disregard altogether the nature of their objects. To know 
what desire is, we must know what can be desired , there are some 
who hold that desire, by its very nature, is for pleasure , if so, could 
we understand it without considering what pleasure is ’ So we 
cannot understand thought ■without considering in general what 
thought is of And consequently Logic, just because it studies our 
thought about things, is concerned with questions about the 
general nature of things * Some would dissent from what in 
the follow’mg chajiters is said on such questions The controversies 
involved are not there pursued as they deserve, for this is not 
primarily a work on Metaphysics ; but they have at any rate been 
indicated where they arise. 

^ System of Logic, Introd § 7. 

^ Thus recent Symbolic Logic is full of discussions about classes and the 
relations between classes, because it holds thinking to be fundamentally 
thmkmg about the relations of classes It seems to me that classing and 
class -relations arc a very secondary subject of thought, and that for thin 
reason Symbolio Logic gives a very distorted theory of ticking. 
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[The connection between questions about our t hinkin g, and what 
we must think things to be, is excellently shown in the so-called 
Laws of Thought These arc certain very general principles exem- 
plified in all thinking, and some have supposed the task of Logie 
to consist merely in developing their imphcations. They are k n own 
as the L aw of Identity, the Law of Contradiction, and the Law of 
'ExdudM Middle The Law of Identity may be formulated by saymg 
that ‘ whatever is, is ’ : or symbohcall 5 % that ‘ A is A ’ ; the Law 
of Contradiction, that ‘ a thing cannot both be and not be so and so 
that ‘ contradictory propositions cannot both be true or that ‘ A 
cannot be B and not be B ’ , the Law of Excluded Middle, that ‘ a 
thing either is or is not so and so ’, that ‘ contradictory proposi- 
tions cannot both be false ’, or that ‘ A either is or is not B In 
other words, if we think about anything, then (1) we must think 
that it IS what it is , (2) we cannot think that it at once has^ajcH^- 
acter and has it not , (3) we must thmk that it either has it o^has 
it not Now though these are called Ians of thought, and in fact' 
we cannot think except m accordance with them, yet they are really 
statements w Inch we cannot but hold true about thmgs We cannot 
think contradictory propositions, because we see that a thing cannot 
have at once and not have the same character ; and the so-called 
necessity of thought is really the apprehension of a necessity in the 
being of things. This we may see if w e ask what would follow, were 
it a necessity of thought only ; for then, while e.g. I could not think 
at once that this page is and is not white, the page itself might at 
once be white and not be white But to admit this is to admit that 
I can think the page to have and not have the same character, in 
the very act of saymg that I cannot think it , and this is self-con- 
tradictory The Law of Contradiction then is metaphysical or 
ontological So also is the Law of Identity. It is because what is 
must be determinately what it is, that I must so think. That is why 
we find a difficulty m admitting the reality of absolute change, 
change when nothmg remains the same ; for then we cannot say 
what it IS which changes , ‘ only the permanent ’, said Kant, ‘ can 
change’. The Law of Excluded Middle^ is so far different as 
a disjunctive proposition expresses doubt, and doubt belongs to the 
mmd, not to thmgs But to deny that this page need either be or 
not be w^te is to deny that it need be anythmg definite ; determin- 
ateness involves the mutual exclusiveness of determinate characters, 
which is the ground of negation ; and that is a statement about 
thmgs. In other words, unless the primary Laws of Thought were 
Laws of Thmgs, our thought would be doomed by its very nature to 
misapprehend the nature of thmgs.] 


1 On this cf, further infra, p. 41, n. 1. 



CHAPTER II 


OP TERMS, AND THEIR PRINCIPAL DISTINCTIONS 

Looio, we have seen, studies our thought about things ; and that 
cannot be studied without some consideration of the nature of things ; 
but further, it cannot bo carried on, nor yet studied, without the 
use of signs — generally written or spoken words, which make what 
we call language. The relations of thought to things on the one 
hand and words on the other are difficult and intricate ; but we 
cannot without some regard to them profitably attack the subject 
of this chapter 

The true umt of thought, the simplest complete act of thought, 
or piece of thinking, is the Judgement, or Proposition : between 
which where a distinction is mtended, it is that the proposition 
is the expression in words of a judgement The close connection 
of language with thought appears already here , for the utterance of 
the words, unless we were at the same time meaning with them, or 
judging, would not really be makmg a proposition , else the man 
who repeated the words of an unknown tongue would be ‘ propound- 
ing We may indeed understand a proposition without judging 
it, but only by imaginatively putting ourselves m the situation of 
a man who is actually expressing his judgement by it. 

We may perceive without judging, though our present perception 
may be possible only through past judgements ; and here as else- 
where the history of how the individual mind has come to be able 
to do what it now does is elusive ; but that belongs rather to 
Psychology I may pass a man in the street, and only afterwards 
say to myself ‘ That must have been so-and-so ’ ; I may be walking 
along a railway line in the dark, and hear a sound, and then hear 
it agam, and for the first time t hink ‘ That is the noise of a train 
approaching’. I perceived the man, or heard the sound, the first 
time , I judged about them after , and when I judged (we shall 
return to this) I distinguished in the ‘ subject ’ I judged about 
a character which I ‘ predicated ’ of it. 

In judging then I always distinguish a particular element, the 
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predicate, m the being of a subject which I could not think of unless 
I recognized m it some other than the predicated character ^ I must 
think, severally yet together, of both , and if I want to call attention 
to them separately, I must mdicate them by different signs ; but 
in order to make the judgement, though I need a sign, I do not need 
to indicate them by difierent signs. The child that learns to say 
‘ Pussy ’ when it sees the cat means by the smgle word what we 
should express by the proposition ‘ There is the cat ’ or ‘ I love the 
cat ’, or whatever it may be ; and Mr Alfred Jmgle expressed his 
judgements with less than the full complement of words. 

Whether any thinkmg can be earned on without some sort of 
sensible signs ® is disputed ; certainly it cannot be carried far. The 
signs need not be written or spoken words ; they may be gestures, or 
sensations of touch, by means of which Helen Keller was taught to 
thmk. In algebra, though they can be written, they are not words ; 
in geometry the figure serves to a great extent, and one may think 
out a demonstration by help of drawing the hnes of the construction 
with less use mentally of words than would be necessary to com- 
municate it. Perhaps, with the figure before one, attendmg suc- 
cessively to its parts, one may dispense for a time with other signs 
altogether — other signs, because the figure itself is, as Plato noticed, 
a sort of sign our demonstration is not true of it, smee it is im- 
perfectly drawn, but it helps us to thmk of the figure whereof it is 
true.® And perhaps when we are perceivmg a thmg we can make 
judgements to ourselves about it, without help of any sign, because 
it IS itself sensible , and when w'e are not perceivmg it, some ‘ mental 
image ’ may serve instead of language. For the imagery which ac- 
companies thinking is not the object of thmkmg ; I may as a 
psychologist make it the object of my thmkmg, and say that it is 

^ Hence a definition is not properly a judgement, as Aristotle saw (v. Met, 
0. X. 1051'’ 17 sq ) For when I define anything — e g a tnangle, and say 
that it IS a three-sided rectilmear figure — I have not before me a subject 
already distmguished by some other character than what I predicate. Even 
here however I distmguish elements in an unity which they constitute ; and 
hence the definition can be expressed m a proposition. For I give a name 
to this unity as an unity, and also to the elements distmguished m it. There 
are some objects of thought which have names, and by the help of instances 
we come to know them, but because they are simple, or because they are 
unique in nature, what they are cannot be expressed m a proposition — e.g. 
difference — ^though judgements may be so expressed which tell us various 
things about them e g ‘difierence is a relation ’ or ‘ attracts attention ’. 

‘ I do not imply that some signs are not sensible, but merely wish to call 
attention to the fact that all are so. 

* Eej). VI. 610 s, B. 
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vivid, or evanescent, or what not ; but that is not the thinking in 
connection with which it first arises. Its service to thought seems 
to be comparable with that of words, so that it has been called the 
‘ inner speech-form ’ , though it is not articulated as language is. 
These considerations seem to point to the conclusion that language 
is necessary to thought because so much that we think of m things 
is not itself sensible, and we cannot fix our attention on what is not 
sensible, without the help of something that is ; but there need bo 
no correspondence in detail between the sensible sign, and the 
structure of our thought and of its object. This has not always 
been realized , and because a child first learns separate words, 
and then learns to combme them in sentences, and then to combme 
sentences in continuous discourse, it has sometimes been supposed 
that thought begins wnth isolated apprehensions of what it after- 
wards makes subjects and predicates m judgement, and then builds 
np j'udgementa into reasomng. Such a view is an illusion produced 
by language, particularly through the consciousness of the separate- 
ness of words which modern writing and reading produces It is 
indeed supposed by many that in early language words had not a 
separate existence, but only existed as it were confluently with one 
another in sentences,^ Anyhow, there are no ‘ ideas ’ ^ which we put 
together in thmkmg as we do words in speech and imting. 

Though the signs by help of which W'e thmk are thus various, 
words are incomparably the most important ; and they are almost 
always ® the only ones by help of which we express logical doctrme. 
Words are signs sometimes of things thought of, sometimes of opera- 
tions of thmkmg, sometimes of both together. The subject-word 
in a proposition is a sign of somethmg thought of, for which it is 
said to stand, and the proposition is not about it but about what it 

^ 1 have seen a letter written by an Alpine guide in admirable French, 
but wildly at fault in its division of words 

‘ No word m philosophy has been responsible for more confusion than the 
word idea. In Plato it meant what is called in Logic an universal, the common 
nature which thought recognizes m difierent particular thmgs. Nowadays, 
it sometimes means an opmion (as when I say that my ideas on a subject 
have changed), sometimes ‘ mental images ’, sometimes it is merely an element 
m a periphrasis : to ‘ have an idea of ’ is simply to conceive or think of ; 
then we are apt to suppose that we think of thmgs by means of ideas of 
them, which is no more an explanation of thmkmg than if I say that I think 
of things by means of thmkmg of them. 

® Most writers make some use of symbols which are not words to represent 
objects of thought (e.g. Arabic numerals) ; and m Symbobo Logie they an 
extensively used to represent both objects and operations of thought. 
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stands for except when we say something about the word itself ; 
an instance of the former is ‘ Barkis is -nilhu’ of the latter ‘ Barkis 
is a proper name Words hke */, because, therefore are signs of the 
acts of supposition or inference, and is is the sign of the act of 
judgem'ent, though also implymg that somethmg exists.^ Other 
verbs, and also adjectives, are signs at once of some object of thought 
predicated, and of the act of predication ; and the same verb may 
be a sign of the subject of predication as well. Thus in the pro- 
position ‘ Dogs bark ’, ‘ dogs ’ stands for the thmgs about which the 
statement is made, ‘ bark ’ both is the sign of (or expresses) what is 
predicated about them, and also of its being predicated ; if I wish 
to disentangle, as it were, the sign of what is predicated from the 
sign of predication, I must say ‘ Dogs are barking ammals ’, or some- 
thing of that sort The word Pent expresses both the subject 
about which the statement is made, viz the speaker (though it 
does not stand for it), what is predicated of it, and the act of 
predication , and if subject and predicate are to be disentangled, 
one must say ‘ I am undone Even here the disentanglement is not 
complete, because ‘ undone ’ does not so stand for what is predicated 
of me that I could make it the subject m another proposition about 
that , for this purpose I should have to say ‘ I am a man undone ’ ; I 
could then go on and say ‘A man undone has no energy ’, or what- 
ever it may be ® Words are often made signs of these divers things 
at once by means of infection.^ To substitute for a proposition 
expressing subject or predicate or both by the same word or words 
that express also the act of predication another m which distmet 
words express each of the three is called puttmg it mto logical form. 
Where (as often in Logic) we wish to make subject and predicate 
separately subjects of logical discussion, this transformation is 
necessary, though it often does violence to the idiom of language.® 

Nowthe subject and predicate (Gk vvoKei}xevov and KarriyopovfjLevov), 
but not the act of predication, arc called the terms m a judgement ; 

^ Cf infra, p 19. ® Cf infra, pp 163-166. 

* Neither the words ‘ a man undone ’ nor (m the previous example) ‘ barking 
animals ’ stand for the character attributed , that is ‘ being undone * or ‘ the 
habit of barking ’ ; and if we use words that stand for it, and not for the 
things characterized by it, it cannot be attributed by the verb to be, but by some 
verb like /laee — eg ‘ Dogs have the habit of barkmg’. Cf. pp. 37-38, 167. 

* Even in a comparatively unmdectional language like English, m a suitable 
context, a single word may be a proposition : for example, in a telegram, the 
word ‘ coming ’. 

‘ There is no reason why Logic should ‘ put mto logical form ’ the oxomplea 
in which it studies thmkmg, where this is not wished. 

177a O 
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and thus every judgement contains two terms, and they may be called 
elements m the judgement or the proposition, and it may be said 
to be resolved mto them ^ This agam illustrates how language and 
thought are bound up together. A proposition is a sentence, but 
not merely a sentence it is a sentence expressing or meaning a 
judgement Otherwise we could not speak of resolving it mto its 
terms ; for the subject and predicate words, at which we thus 
arrive, need not have been in the unresolved proposition ; and 
a mere sentence could not be resolved into words that were 
not in it. 

It IS easy then to see that a term is not the same as a word. In 
a judgement there are always two terms, but a single word may 
express both ; Caesar’s famous message of three words ‘ Veni, vidi, 
vici ’ contains as many distinct propositions, each of which may be 
resolved into the same subject-term ‘ I ’ and a predicate-term 
which is different Contrariwise many w ords may make one term ; 
and this is the commonest case Subject and predicate may each 
be expressed by a smgle word, e g ‘ Tastes differ ’, ‘ Regret is 
foolish ’ ; but m ‘ Dead men toll no tales ’, ‘ The kingdom of heaven 
is within you ’, each term consists of several words. Agam some 
words cannot normally be the terms of a proposition at all They 
do not indicate by themselves any object of thought, but are either 
used, hke an article, m conjunction ivith some descriptive word, to 
designate an object, or, like an adverb, to quahfy what another word 
expresses, or, hke a preposition or conjunction, to mark some 
relation between different parts of a complex object of thought, or 

1 "Opov KaXu (IS oj> fiiaXisrai fj jrptWaa-ts (‘ I call that a term into which the 
proposition is resolved’), Ar AtuiI Pn a. i 24'’ 16. ‘Term’ is terminus, 
a translation of the Greek Spas. It la not quite easy to see why the parts 
mto which the judgement can be broken up were called Spot The statement 
that ‘ a term is so called because it forms one end of a proposition ’ (Jevons) 
IS clearly wrong , for that is an accident of Ian guage , even in English ‘ hungry 
I was, and ye fed me ’ would not be impossible, instead of ‘ I was hungry’. 
It may be that Aristotle, like the manuscripts of the Organon, symbolized 
the proposition m the form ‘ A — B ’ (where we should write ‘ B is A ’), and 
that the use of the word comes from the position of the symbols. !&>nitz 
(Index Arist , sv. Spas, 630^ 21) thmks it a metaphor from mathematics, 
where if the ratio of two quantities was considered, these were called opm, 
being represented by Imes, which are the boundaries of a plane ; in the 
judgement, there is a relation of subject and predicate, which might therefore 
be called Spoi too The word is, however, also used like opurpoi, to mean 
definition ; and it may be that subject and predicate were called opoi as the 
determinate objects of our thought in a particular judgement, or as together 
comprismg what is propounded, and linutmg the judgement m which they 
ooonr to its own field. 
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(as we have seen) to express an operation of thought.'’ Such 
words are called syncategoremahc (truyicarrjyopijfiartKd) because only 
capable of hemg used along with others m predication , while 
words which signify what can by itself be a subject or predicate m 
thought are called categoremahc. These, indeed, while capable of 
being used by themselves as terms, may also enter into a term among 
the words of which it is composed , thus man is a term in the 
proposition ‘ Man hath found out many inventions but not in the 
proposition ‘ The heart of man is deceitful ’ . the sea in the proposi- 
tion ‘ The sea shall give up his dead but not in the line ‘ She left 
lonely for ever the kings of the sea In this line the words itaheized 
are syncategorematic , but sea is not syncategorematic, because it 
can stand for a term, though here it does not do so. Terms com- 
posed of Mords of both kinds have been called ‘ mixed terms It is 
true that syncategorematic words, though standing for nothing 
whereof anything can be asserted, or which can be asserted of any- 
thing, can yet as words he made the subject of linguistic or gram- 
matical discussion, as when we say ‘ 0/ is a preposition ’ , or ‘ is the 
sign of the genitive case m Enghsh \Vhen words whieh stand for 
no complete obj'eot of thought are made objects of our thought 
themselves as words, it is said to be by a sappositio materialist 

^ With the articles may be coupled words like some and any ; not, and no 
in ‘ no man ’, are also syncategorematic , so is the copula is, as the sign of 
predication, though not when it means ‘ exists ’ and is itself the predicate. 

“ The doctrme of supposilio, as of divers other ‘ properties of terms ’, has 
happily fallen into oblivion ; but for the benefit of any one who wishes to 
understand the phrase suppositio maieriahs it may be worth while to add 
a note on it All parts of speech were said to have signification ; then, as 
sounds having signification, they acquired properties which did not belong 
to them as mere sounds. These properties were not the same for every part 
of speech Suppositio belonged to substantives denotmg substances, copidatio 
to verbs and adjectives. Substantiality and adjectivality were characters of 
the thmgs signified , the adjective coupled some adjectival with some sub- 
stantival thing, the substantive ‘ put ’ the latter ‘ under ’ the former (v. Frantl, 
Geschichte der Logik im Abendlande, vol II Abschn xv. Anm. 67 ; vol. ITT. 
xvii. 69). So far, the sense of suppositio seems to be active ; it is defined 
as aeceptis termini suistantivi pro altquo ; suppositio puts the substantive, 
mstead of what it stands for, under what is adjectival ; it takes the sub- 
stantive term for or as representative of somethmg, and predicates about it. 
But since we do thus supponere the substantival term, suppositio was said to 
belong to it, in the sense that not the act of ‘ supposition ’ belongs to it, but 
being the subject of that act ; and then it was itself said supponere pro ahquo, 
1 e. to stand for, or be put for (not to put for), somethmg (cf Pi anti, vol. m. 
XVII. 61, 201 . Sanderson’s Compendium Logicae Artis, Lib II. o. 2). The 
same term had dificrent kmds of ‘supposition ’ accordmg to what it ‘stood 
for’; e.g. m ‘Homo est animar, homo stands for all men, and this is the 
suppositio naturalis of a common term ; m ‘ Homo ourrit ’, it stands for 

02 
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Some logicians have preferred to speak of names, rather than 
terms, or have heen ready to apply to a term Hobhes’s well-known 
definition of a name. ‘A name he says, ‘ is a word taken at 
pleasure to serve for a mark, which may raise m our mmds a thought 
hke to some thought w e had before, and which, bemg pronounced 
to others, may he a sign to them of what thought the speaker had, 
or had not, before in his mind This definition, if we omit the 
words ‘ or had not ’, expresses fairly well the funetion of a name ; 
but it is not equally appropriate to define a term ; for not all words 
or phrases which can be predicated of anj thing would be called 
names of it, and jet they may aU serve as terms. That w'ord is the 
name of anythmg which we might give m answer to the question 
‘ What is it called ’ ’ — either, if the thmg is a concrete individual, 
a word used to direct our thought just to that individual, irre 
spectively of what it is, or, if our attention is to be directed by a 
name that signifies what that is which we are to think of, a word 
signifymg not some attribute or detail in its bemg, but its essential 
or (if one may so say) most constitutive bemg ® Of the first sort 

Bomo individual, and this is snppoatho personalis. Now aa a sound having 
signification, the term was diatinguishcd into the sound as matter, and the 
signification as form ; and when a predication was true of a term as a sound 
or in respect of its matter, as in ‘Homo est disyllabum ’, it was said to be 
by supposiho materiahs when in respect of what it signified, by auppositio 
formalis There can be supposiho materiahs of any part of speech, but 
formahs only of substantives , for only a substantive, or substantival phrase 
(haec enim significat rem ut suhsiatentem et ordinahilem sub alio, v. Frantl, 
vol III xvii 60) can have supposiho formahs. Cf. p. 157, infra. 

^ Computation, or Logic, c ii. § 4 By the words ‘ at pleasure ’ Hobbes 
does not mean that everj^hmg about the formation of names is arbitrary, 
but that there is nothing in a particular sound makmg it of itself more suited 
than another to suggest what it stands for , of course this does not apply 
to names derived from others already significant, but to the formation 
of underived names it does apply, unless they are ‘ onomatopoeic ’. So 
Aristotle says that a name is arjfittvriKi] Kara avvdijKjjv, *an articulate 
sound havmg signification by convention ’ (de Znterp ii 16'* 19). The words 
‘ or had not ’ should go out . a name cannot be a sign of what I am not 
thmkmg of, and even a negative judgement does not express the thought 
I have not in my mmd, but the thought which I have, that ' this is.pot that 
What does Hobbes mean by a thought 7 — thmkmg, or the thmg thought of 7 
a name makes one thmk of a thmg, or ‘ raises m my mmd the thought ’ of 
a thing My using it is a sign to others that I am thmkmg of that thing ; 
but it itself is rather a sign of the thing ; and when I use names only in my 
private thmkmg, they are not signs of my thmkmg at all, but rather instru- 
ments A name also may consist of more words than one, e.g Stoke Poges. 

“ The usage of the word ‘name ’ is somewhat uncertam.and the distinction 
not sharp, because it is often difficult to say whether what a word signifies 
about that of which it is predicated is its essential being. We should probably 
agree that we give a screw-wrench its name when we call it a screw-wreneb. 
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are proper names, like Caesar, the Thames, Europe ; of the second, 
the general names of substances, like man, river, lead, and the names 
of the kinds, attributes, and relations of things, like humanity 
{ = human nature), jealousy, distance But words used of a subject 
to signify its possession of some attribute or relation, or used of these 
to signify their presence in a certain subject, or something ‘ about ’ 
them, are not names ; ‘ the Great Commoner ’ is not a name of Pitt, 
‘ the sin of Adam ’ not the name of disobedience, ‘ the needful ’ not 
the name of money, nor ‘ the continuous ’ of quantity.^ Amber- 
gris IS a valuable substance found in the body of some sperm- 
whales ; ‘ ambergris ’ is the name of that substance, ‘ found in the 
body of some sperm-ivhales ’ is not , but both are terms m that 
proposition. And there is another reason for distmguishing name 
and term There is always a contrast m our mmds between a name 
and what it stands for ; but a term is so bound up with its meanmg, 
that we often mean by ‘ terms ’ the objects of thought which are 
subject and predicate, not the words signifymg them Only so could 
we speak of resolving into its terms a proposition which does not 
contain the words which wo get by our resolution of it We say too 
that the subject- term m a proposition is that about which we predi- 
cate ; but we seldom predicate about the words , when the messenger 
announced to Macbeth ‘ The Queen, my lord, is dead ’, it was not 
of the words that he spoke To avoid confusion, it is sometimes 
necessary to indicate whether by the terms of a proposition we mean 
what is thought of, or the words signifymg that , and we might 
call the former the terms of thought, the latter, the terms verbal. 
We shall have to give different definitions of a term accordmgly. 
We may define a term of thought as ‘ whatever can be thought of as 
the subject or predicate of a proposition ’ : ® a term verbal as ‘ a 

but not a carpenter, when we call him a carpenter , because in the being of 
a carpenter to be a man is fundamental, to be a carpenter incidental, but 
in the bemg of a screw-wrench to be a screw-wrench is fundamental ; carpentry 
however is the name of the carpenter’s trade. Aristotle has a formula which 
can be adapted here. If you can say of a thmg called A that it is not some- 
thing else in order to be A, ovk aWo n ov ca-riv A, then A is its name. (What 
he says is that a predicate belongs to A essentially as A, if it is not somethmg 
else than A in order to have the predicate: v. Anal Post. a. iv. 73** 6-8.) 

^ On the function of a name cf Lotze, Mikrokosmos^, Bk V, c. iii. § 6, 
E. T vol. I. pp 627-628. 

‘ Or ‘ of a judgement ’. It will be noticed that subject and predicate are 
equally ambiguous with term , in the one definition they mean what is thought 
of, in the other the signifying words. Nothmg is a term except when it m 
thought of as subject or predicate, or used to signify these ; but when we 
consider terms m isolation, though there is no given judgement, we consider 
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word or combination of words capable of standing as the subject or 
predicate of a propohition’. 

To avoid ambiguity between terms as words and what they stand 
for or signify, logicians sometimes give to the latter, when they are 
not individuals, the name concepts. The word ‘ concept ’ always 
signifies something thought of, never the name of it. Conception is 
sometimes used equivalently ; indeed in ordmary speech that is the 
word that would be used, and if a man spoke of the Greek conception 
of the heavens, he would mean what the Greeks conceived the 
heavens to be. But ‘ conception ’ also means the act of conceivmg, 
as when I say that the conception of an immaterial substance is 
known to us first in Plato. The ambiguity is common in English 
with words of this formation ; ‘ narration ’ may sigmfy either the 
act of narration or the story narrated, ‘ composition ’ either the act 
of composmg or w hat is composed , w e may say that a man is 
engaged in composition, or that he has sent his composition to the 
press. The Greek language distinguished the two meanings by 
different verbal teiminations, the act by nouns in -o-tj (like aMija-is 
and vdijo-iy, sensatio and tntellectio),the object by adjectival words 
in -Tov (like alaOrirov and vorjrov, sensalum and %nteUectum). As it 
is important not to confuse the tivo, it is best to use the woid 
‘conception ’ to signify conceiving, and ‘ concept though it sounds 
less faimhar, to signify what is conceived 

A concept is not the same as a term of thought, because concrete 
individuals, hke the Thames, may be terms of thought, as when I 
say ‘The Thames flows through London’ or ‘That ship is the 
Victory ’ ; but they are not concepts, for we may perceive or 
thmk of, but not conceive them Nevertheless many terms of 
thought are concepts, and it is important to recognize the part they 
play The three following paiagraphs may throw some light on 
this, though they belong in other respects more properly to the 
discussion of the nature of judgement. 

It is an old objection to judgement, that since its subject and 
predicate are different, it cannot be true , for according to the Law 
of Identity, A is A, and not B.^ But there can be no thinkmg unless 
we allow that the umty of a thmg with itself does not preclude 
variety in what it is. Still the problem of the One and the Many is 

their capacity to bo terms Hence I have said ‘ can be thought ’, or ‘ w 
capable of standing ’, not ‘ is thought or ‘ elands ’. 

^ Cf. supra, p. 13. This puzzle was started by Antisthenes the Cynio m 
the fourth century b.o. Cf. Lotze, Logic\ Bk. 1. o. ii. B. §§ 60-60. 
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among the chief problems of Logic and Metaphysics ; and if thinking 
expresses itself in the form ‘ A is B we must ask what this form 
means. Now consider the following examples (1) ‘Barkis is willin’’, 
(2) ‘ the Emperor is captured ’, (3) ‘ a bacillus is a vegetable ’, (4) ‘ to 
obey IS better than sacrifice’, (5) ‘to doubt is to thmk’. In the first, 
‘ Barkis is willin’ ’, the predicate is only one detail in the bemg of the 
subject, but the subject is indicated by a name, which does not 
single out anything else in its bemg in the second, ‘ the Emperor is 
captured ’, the predicate again is only one detail m the bemg of the 
subject, but the subject is indicated by a word which singles out 
another detail in its bemg , in both there is a predicate-concept, in 
both the subject is a concrete mdividual, but m the second there is 
besides the concrete subject a subject-concept, this subject-concept 
however is but a detail in the being of the concrete subject. In the 
third, the subject is agam a concrete thing, and there is a subject- 
concept ; but this IS not a detail m the thing’s bemg, but is its 
essential or constitutive being, neither is the predicate a detail in its 
being, but the general being of the subject-concept. Hence while the 
first ascribes a character to Barkis, viz. wilhngness, but does not 
mean that bemg Barkis is ivilhngness, nor the second that bemg an 
Emperor is bemg taken captive, the third does mean that bemg a 
bacillus IS bemg a vegetable In the fourth, the subject is not a 
concrete thing, but a concept, i. e somethmg we conceive ; and the 
predicate is so too ; but it is not the general bemg of the subject- 
concept, and the proposition does not mean that obeymg is supe- 
riority to sacrifice. Lastly, in the fifth, as m the fourth, the subject 
is a concept, but the predicate-concept is its general bemg, and the 
proposition does mean that doubtmg is thmkmg. 

Now the points to which these examples should chiefly direct our 
attention are these — (i) concepts are characters (not necessarily 
sensible) which we find displayed m mdividuals , (li) they may be 
characters which as it were cover the u hole bemg of these mdividuals 
— the phrase is Professor Cook Wilson’s — or only details in their 
bemg ; (lii) one character may cover the whole being, or bo the 
general being, of another , (iv) where the predicate-character covers 
the whole being of the subject, or subject-character, the latter ia 
the former essentially, and not only may the thmgs denominated 
from the subject-character be denommated from the predicate- 
character (‘ a bacillus is a vegetable. ’, ' a doubter is a thinker ’), but 
thesubject-character itself is the predicate-character (being a bacillus 
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is being a vegetable, doubting is thinking) , (v) where the predicate- 
character IS only a detail in the being of the subject, w hether indi- 
vidual subject or subject-character, the latter is not thus essentially 
the former the predicate-character is incidental to the subject, or 
coincidental^ with the subject-character m the same individual 
subject; and though the subject, or things denominated from 
the subject-character, may be denommated from the predicate- 
character, the subject, or the subject-character, is not the pre- 
dicate-character (Barkis is not willrngness, being an Emperor is not 
being taken captive, obeying is not bemg better than sacrifice). 

Thus j’udgement mvolves concepts ® among its terms of thought, 
but mdividuals may be terms of thought also , but these terms of 
thought, whether individuals or concepts, are not m every judge- 
ment judged to be related to each other in the same way, though 
the forms of language do not alwaj-s bring out these differences in 
the relation between subject and predicate. 

It was said that a concept is a character of something, not an 
individual thing , neither is an individual sensible quality con- 
ceived — e g the black colour of this ink , but its general or uni~ 
versal character, that of w'hich it is a particular instance, is conceived. 
It IS only by an act of thought that I can apprehend that colour 
which is the same in black and red and blue It is also only by an 
act of thought that I can apprehend blackness as something the 
same in the black of that ink and of this Concepts therefore are 
not sensible But it would be wrong, because they are not sensible, 
to suppose that they are not real mdependently of the conceivmg 
mind that they are products of the activity of conceiving. Unless 
what I conceive a thing to be and predicate of it is what the thing is, 
my thmking is vain, and doomed eternally to defeat itself Suppose 
that a study of the literary or other evidence leads a man to judge 
that Gibraltar belongs to the British Crow'n His judgement concerns 
a rock at the entrance of the Mediterranean and a fact m its present 
history. The rock exists independently of his thinking about it , but 
not less does belongmg to the British Crown,® or his judgement could 
not be true. Yet belonging to the British Crown is not sensible.* 

^ Cf infra, p 76 

* Except where both terms arc proper names — e.g ‘Eboraoum is York’, 
‘ Verulamium is not Colchester ’. 

® The word exist is sometimes confined to the concrete individual and its 
particular sensible qualities, and any thing else real is said not to exist but to be. 

* Idealists of the school of Bishop Be&eley would say that Gibraltar does 
not exist mdependently of bemg perceived or imagmed. Most idealists would 
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[The view that concepts are products of the conceiving mind is 
as old as Plato, who rejects it in the Parmenides 132 h, o , it is ex- 
pressed by calling them not Koijra, things conceived, but I'OTjpara, 
products of conceivmg (as a poem or iroiTj/ia is a product of the poet’s 
making or irot-r/cni). Aristotle often countenances it, though perhaps 
also holding these mental facts, our concepts, to be in a manner 
the same as the intelhgible nature of thmgs, the z/diipa the same as 
the vo-qrov. Others, and among Enghsh philosophers notably Locke, 
have held that the object of conception is altogether mental , that 
concepts are created by the mind m order through their mstrumen- 
tality to acquire knowledge about real thmgs, but are not real them- 
selves. This doctrine is known as Conceptualism. The objection 
to it is simple It holds that concepts render possible a knowledge 
of real thmgs when they are so formed as to correspond with the 
nature of the things , but it cannot show how we could be aware of 
this correspondence without kno wmg the nature of the things directly, 
as well as the concepts If n e only know the nature of the things 
through the concepts, we can no more tell that they correspond, 
than we could tell that the existing portraits of a man were hke him, 
it we only knew his features through the portraits. And indeed it 
would be nearer the truth to say that only n hat is real can be con- 
ceived, than that v hat is conceived is not real We cannot conceive 
a square circle, though we can conceive a square and a circle, just 
because, though circle and square are real, their combination m the 
same individual figure is unreal and impossible. Rut there are 
difficulties also in the way of saying that all that is conceived is 
real We may ascribe to the same individual subject a number of 
attributes, each of which is conceived, and their combination also 
conceived, and w hich yet are not really combined m this subject ; 
for example, I might think Gibraltar to be a fortress acquired by 
treachery , to be a fortress is a real attribute of some subjects, to 
have been acquired by treachery of others, and their mode of com- 
bination IS a real mode of combmation, exemplified, if not in them, 
yet m other attributes : nevertheless such a belief would be erro- 
neous. The difficulty here is the difficulty of error. It may be 
said that other fortresses have been acquired by treachery, and 
therefore w hat I think Gibraltar to be is w hat they were ; and so 
I am conceiving Bomethmg real, though ascnbmg it to the 
wrong subject. But — not to mention other difficulties which this 
answer does not remove — the elements thought to be combined, or 
(as it would be expressed) combined in our concept, may be such as 

hold that its existence is at least not dependent on the consciousness of this 
or that finite individual, whatever be the relation of things to mind in the 
universe as a whole. Without entering upon this question, I am concerned 
here to urge that what is apprehended in thmgs by thinkmg, but is not 
sensible, is not less really m them nor more dependent on the mind than what 
is apprehended by sense-perception. 
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[have never been combined m any real subject. Our fathers thought 
Methuselah to be a man uho Ined for more than nine hundred 
years ; theie aie things that ha\e done it, such as some of the big 
redwoods at Maiiposa , there are thmgs that aie men , but none 
that both are men and have done it. Perhaps we ought still to say 
that what is conceived is something real, but that m these cases 
(where w e are dealing with questions of historical fact) the elements 
of a complex piedicatc are conceived, but do not form a real unity, 
and are not one concept, because we do not see the necessity of their 
combination Wheie we suppose ourselves to see a connection 
between conceived elements, which neveitheless does not exist — as 
Descartes thought that ‘ Vis Vita' in a body was as the product 
of the mass into the velocity, not into the square of the v elocity — 
theie, v\ hen w e escape fiom our error, w e realize that w e nev er saw the 
connection, because it never existed We may be inclined to say that 
w e conceived w hat w as unreal , but w e ought lathcr to say that we 
thought we conceived what we did not conceive 

There remains however a further difhculty about the existence, 
or reality, of objects of conception. We predicate what we con- 
ceive of individuals , it w as agreed above that a concejit must bo 
other than a more product of our conceiving because we conceive 
the nature of what exists Yet we can still conceive it when the 
individual whose nature we judge it to have been exists no longer. 
The whole question of the relation of the ultimate reality to its 
appearance m time is mvolved here ] 

[It has been said that concepts ^ are universal : that what we 
conceive is the common nature whereof we find mstances m m- 
dividual things But though we do not conceive the particular 
instance, our know ledge of it involves conceiving To hear a sound 
IS not an act of conception , but if thought is at work, and I know it 
for a sound, I must be aware of what ‘ this heard ’ is I may be 
determined to action by hearmg a sound, without thmkmg and 
hearmg words determmes me to think of what they signify, without 
thinking about the w ords ; in this case too I hear sounds but do not 
thmk that they are sounds (though of course I do not think that 
they arc not sounds) and so there is no conception of sound. But 
when I thmk about what I peiceive, and apprehend what it is, 
the elements of its individual being are known as an instance of 
that whereof there may be other mstances, and that is umversal. 
Conception therefore is mvolved with my perception. This common 
nature or universal is not itself perceived, though known in the 
perception of its instances But it is to be noted, that in some cases 
the mstances can no more be perceived than can their universal 
nature Relations illustrate this The likeness between my two 
hands is not the likeness between your two hands, but each is an 

^ On the nature of concepts cf . further, pp. 68-71 infra, especially p. 69, n. 1. 



Ill TERMS, AND THEIR PRINCIPAL DISTINCTIONS 27 

[instance of likeness , nevertheless though we can see our hands, 
we cannot see the likenesses By and bye it will appear how im- 
portant this fact is to the theory of induction. The mductive 
sciences seek to discover causal relations. Now causal relations 
are displayed m thmgs , the impact of these stones causes Achan’s 
death, of those Stephen’s. Yet the particular instances of causahty 
cannot be perceived ; otherwise it would be as easy to perceive 
the cause of a flower’s drooping as to see it droop. 

The existence of universals is often denied ; men are apt to 
imagine that if they exist one should be able to And them as one 
finds instances of them Hence the remark of Antisthenes — 

H(v opQ, tTrTTOTrjra he o{i)( opu, ‘ I see a horse, but not horseness ’ : 
to which Plato rephed, that it w'as because, though he had eyes, he 
had no mtelligence ^ The umversal is not one of its own instances, 
and cannot be found like them V .crtheless to deny that there 
are universals is to deny all idci. y between different individuals, 
and to do this is to say that we can never, by what we learn of the 
connection of characters m one individual, infer one from the 
presence of another m a second mdividual We may allow that the 
relation of an universal to its mstances is puzzhng ; but the puzzle 
comes partly from trymg to describe it m terms of some other 
relation The universal is sometimes called a whole, or (for 
distmction) a logical whole, and its mstances particulars, and we 
ask how they partake of or divide the whole among them ; is 
there m each a part, or is the whole present m each ? the first is 
mconsistent with its umty, the second makes it to be m many places 
at once * But the question here assumes that the ‘ logical whole ’ 
is hke a physical whole or thmg m space that horses share horseness 
as they do a pottle of hay. If we wish to know the relation of its 
parts to a physical whole we must consider examples of the quanti- 
tative — England and its counties, a day and its hours ; so, if we 
wish to know the relation of its parts to a logical whole, we must 
consider examples of that m which this relation is exhibited — thmgs 
of a kmd, difierent mstances of the same quality. We find m re- 
fiectmg on our thoughts about thmgs, that we do thmk them to bo 
thmgs of a kmd, mstances of the same That is why the present 
discussion is logical , though it is one of the logical problems that 
concerns also the being of things. 

It has been maintamed ^ that there are no mstances of relations : 
that the likeness between my hands and the hkeness between yours 
are not two likenesses but the same likeness — ^not mstances of 

* Cf. Ritter and Preller, Hisioria Phdosophiae Gmecae*, § 287 In the story 
whioh gives the answer, it is Diogenes who speaks, and a cup and a table 
take the place of the horse ® Cf Plato, Parmenides, I3I 

Cf . B. Bussell, The ProUems of Philosophy, o. ix. (Home Umversity Library), 
Prmcijfies of Mathematics, § 65. 
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[likeness, but numerically one hkeness Without accepting this, 
it may be granted m regard both to lelalions and attributes that ue 
are very apt to confuse the mstances and the common nature And 
we often denote them bj the same name , ‘ colour ’ means particular 
colours w hen I speak of the colours in last night s sunset , it also 
means colouredness, c\ery distance is a particular distance, but 
their common nature is called distance also \\ e do not make this 
confusion m regard to substances , men and horses are mstances of 
them kmds , and individual men or horses are so much more obvi- 
ously different from one another than mdi\ idual likenesses or dis- 
tances or ultramarines that w e cannot or eilook m them the distinction 
between the manifold mduiduals and the one common natuie^ 
But perhaps this distinction is more leadily seen m substances 
because individual substances are something moie than mstancco of 
their kind The true instances of human nature are the human 
natures of individual men , but the human nature of Caesar is uhat 
Caesar is , and sensible indiv idual substances at any rate w e do not 
seem to discrimmate altogether by uhat they are 

The foregomg consideration of what a term is m general, and of 
its relation on the one hand to a word and on the other to an object 
of thought, will have helped to familiarize us with some of the facts 
determining the main lands of terms that Logic has to recogmze. 
The ordmary classifications of terms are classifications of them as 
words which signify objects of thought, but the distinctions aie 
based on differences m what wc think of, or what m gcneial we 
think things to be 

In respect of the objects of thought signified, terms are commonly 
divided first of aU mto abstract and concrete but if we regard 
also them character as words, or terms verbal,® they must be div ided 
mto abstract, concrete, and attributive. A concrete term (verbal) 
IS the name of a person or thmg, an abstract term the name of 
a quality or attribute, or relation , so that the distinction betw een 
tne thmg and its qualities, between substance and attribute or rela- 

^ Yet biologists do not seem alwa^ to have asked themselves which they 
mean when they write about evolution Do individual men evolve, or is it 
the human nature which is displayed in them all 7 and if the latter, and 
men are descended from animals whose nature was not human nature, but 
has evolved into human nature, what is the relation of the two, or are human 
nature and pithccanthropous nature the same common nature 7 and if so, 
are there many species or only one 7 

“ Cf infra, pp 54-57 If there are individual substances that aie not 
sensible but purely mtelhgible, they must bo discriminated by the under- 
standing only. 

’ i e. terms as = the word or words signifymg an object of thought. 
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tion, is the basis of the distinction between concrete and abstract 
terms. Attributive terms will be explained later 

Our notion of a thing, as has been already indicated, involves 
two elements, which furmsh the basis for a further division of both 
concrete and abstract terms into those w'hich are singular and 
those which are common or general.^ A thmg is, first, an indi- 
vidual, having an existence distmct from that of other individuals : 
the page, for example, on which these lines are prmted is a different 
page from every other in this book But secondly, a thing has 
a character, which may be the same in other thmgs ; just as other 
pages in this book, though individually different, are equally pages. 
This character, which belongs alike to many mdividuals, is some- 
times called, as we saw, an universcA , and they, as so many different 
cases or examples of it, are called particulars . particulars, as we 
often say also, of a kind ^ 

Now the various particulars of a kind, so far as they have the 
same character, may be called by the same name : so far as they ore 
distinct particulars, they will require different names to distmguish 
them. Their names as things of a kind are common or general 
names • for the name is common to all particulars of the kind, or 
applies generally to any , acorn, squirrel, file, metal, are general 
names. Their names as mdividuals, if they have any, are singular ; 
like London, Zoroaster, the Matterhorn ; such names as these we 
call proper names. A general term is thus one that is predtcable of 
any number of individuals in the same sense a singular term one 
that IS predicable of one individual only in the same sense : and a 
singular term is a proper name if it does not mdicate what individual 
it stands for by reference to any special element in its being. iSmitii 
for example, as meaning one who works in metal, is a general term, 
because I mean the same by caUmg Dick or Thomas a smith ; if 
I use it as a proper name, numerous as are the persons who bear it, 
I do not mean the same m each use of it I may refer to the de- 
fender of _Acre, or to the witty canon of St. Paul’s, or to any of 
a hundred and one others, and in each case my meaning is different ; 

i- V. infra, p. 36. 

^ That this distmction la applicable also to abstract terms is apt to be 
overlooked, and I wrongly denied it in the first edition, through not dis- 
tinguishmg abstract terms and names of universals. I owe the correction 
to Mr. H A Prichard 

’ Strictly, if what was said on the previous page is right, it is the eonstitu- 
tive nature of each oonorete individual that is the instemoe of the kmd. 
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nor is it through referring to anything in particular of what he was 
that I know, when I hear the name, that Sir Sydney Smith is meant, 
as it would be if my thought were directed to the same man by calhng 
him ‘ the defender of Acre 

We are seldom at a loss for some general term by which a par- 
ticular thing may be denoted ; but comparatively few particulars 
have singular terms appropriated to them. Many particulars of 
a kind — for example, new penmes — are not distinguishable at all 
to our senses, except by each occupymg (when we see them together) 
a different place , these will not have each a different name, for w e 
should never succeed in calling each individual always by its own 
proper name. In other cases, though the particulars of a kind 
might be tolerably distinguishable — ^for example, lumps of chalk of 
varying shapes and sizes — we have no occasion to refer to them 
individually, nor to burden our memory with so many names. Wo 
are content to employ a common or general name, and to specify 
the particular object (from among all those that bear the name) to 
which we wish to refer, by pointing, or the use of a demonstrative or 
possessive pronoun, or some periphrasis. Thus W’e say ‘ the picture 
there ’, and point • or ‘ this year ’, or ‘ my great-coat or ‘ the bust 
of Julius Caesar m the British Museum of which Froude used an 
engravmg for the frontispiece of his life of Caesar ’ Such expres- 
sions are mdeed in a manner singular terms, for they serve to 
designate particular objects ; they are not however proper names ; 
they commonly include general terms and are partially descriptive, 
and they have been conveniently called designations. 

But where particulars of a kmd are distinguishable, and we are 
interested m them smgly and wish to be able to refer mdividually 
to them, we give them ‘ proper names Thus every individual 
man has a name of his own, and every field in the country is named, 
because the farmer needs to tell his men which particular field to 
work m , and a railway company for a similar reason names or 
numbers its various engmes and carnages. Though, however, many 
particular thmgs have no proper names, all which have proper names 
have general names also ; the ‘ four-acre ’ is a field, the ‘ Comish- 
man ’ is a tram, Wilham the Silent is a man ; and on the other hand 
any particular thmg might, if it were worth while, be distmguished 
by a proper name The proper name and the common name thus 
recognize respectively the two elements in our notion of a thing 
noted above : the proper name recognizes its distinct existence, the 
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common name its character that it shares with other thmgs : nor 
could our thought about thmgs express itself fully without concrete 
terms of these two kmds. 

[This has not mdeed been always admitted Thus James Mill in his 
Analysis of the Phenomena of the Human 21 ind [-vol i ch. viu p 260, 
London, 1869) wntes that it is ‘ obvious, and certam, that men were 
led to class solely for the purpose of economizmg in the use of names. 
Could the purposes of naming and discourse have been as con- 
veniently managed by a name for every individual, the names 
of classes, and the idea of classification, would never have existed. 
But as the limits of the human memory did not enable men to 
retain beyond a very hmited number of names , and even if it had, 
as it would have required a most mconvenient portion of time, 
to run over m discourse as many names of mdividuals, and of 
individual qualities, as there is occasion to refer to m discourse, it 
was necessary to have contrivances of abridgement , that is, to 
employ names which marked equally a number of mdividuals, with 
all their separate properties , and enabled us to speak of multitudes 
at once The position here taken up by Mill is known technically 
as that of nominalism, the doctrme that thmgs called by the same 
name have only the name in common ; a doctrme frequently pro- 
fessed, but not often stated with such uncompromising clearness as 
in this passage We do not however really call different mdividuals 
by a common name, except because they have or are beheved to 
have a common nature , nor is it conceivable that we could name 
an mdividual by a proper name, without at the same time recog- 
nizmg m it, however vaguely, some character that, as capable of 
existmg equally m other mdividuals, might be the ground of a 
general or common name. General names then are no mere means of 
abbreviating discourse, but their existence is grounded m what we 
must thmk the nature of objects of thought to be. Aristotle’s dis- 
tinction ^ between oyawiJ-a, or thmgs called by the same name 
havmg only the name m common, and irvrcdi/vfia, or thmgs called by 
the same name havmg also what is meant by the name m common, 
may be mentioned here the distmction is nowadays embodied 
from the side of names mstead of thmgs m that between equivocal 
and univocal terms (v. infra, p. 46). Opposed to nominalism is 
the doctrine known as realism, w^cb maintams the reahty of 
‘ universals ’ or characters the same m more mdividuals than on^— 
of squareness as well as squares, justice as well as just men and 
actions, man-ness as well as men. If the common nature be held 

^ Most clearly stated Cat. 1 . 1-12 The Aristotelian authorship of the 
Categories is disputed ; but that the doctrine m it is in the mam Aristotelian 
can be shewn from txeatisea admittedly his. Cf. for this distmction Top, 
f. X. 148‘ 24 sq. 
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[onlj to exist in the various mstauces, so that there would be no 
squareness unless there were squares, nor man-ness unless there 
were men, the doctrine is that of universaka re ; if it be held to 
be eternal, so that u ith the first existence of squares or men began, 
and with their disappearance wiU end, only the manifestation and 
not the being of squareness or man-ness, it is that of universalia ante 
rem. Conceptualism {v swpra, p. 25) is an attempt to compromise 
between the Nommalists and the Realists by saying that different 
individuals cannot indeed share a common nature, because no com- 
mon natures but only individuals exist, but that nevertheless we 
form concepts which somehow correspond with each of a number of 
mdividuals, and by their means we are able to have general know- 
ledge, 1 e (on this view) knowledge about an unlimited number of 
individuals at once. Conceptuahsm is the doctrine of universalia 
post rem.l 

There are thus two kinds of concrete terms, viz. singular terms, 
or names of mdividuals, and amimon or general terms ; singular 
terms can be further distinguished into proper names, i e. names 
permanently assigned to one individual, and designations, i. e. 
phrases which by a pronoun or what not serve to indicate an indi- 
vidual otherwise than by a name of its own Now it has not been 
stated in the last sentence, what general terms are the names of. 
Are they also the names of individuals, or are they names of the 
character common to many individuals ’ The former view seems 
incomplete, for it does not take account of their diffeience from 
smgular terms. The latter view is plainly wrong, for man is clearly 
predicated of individual men, not of the nature common to them ; 
and when I say that man is mortal, I mean that men die, not that 
human nature dies ; that is displayed m a succession of individuals 
who are born and perish, but is not born and does not perish itself 
We must then accept the former view General concrete names 
are names of mdividuals, but names of them in respect of their 
common nature Hence they imply the existence of universals, 
though they are not the names of these. 

Now such universals sometimes have names. It is true their 
names are not often used in ordmary talk, for our practical mterests 
are in individuals, and only in philosophical reflection are we led 
to consider the existence of the umversal reahties whereof they are 
instances. StiU, the nature of man is so interesting to us that we 

^ But what would happen with the death of the lost man ? Cf. p. 20 
supra, on the existence of concepts. 
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have the name humanity^ ; and we can form names, hke ‘ horse- 
ness ’ or ‘ goldness when we wish to distinguish the common 
nature of horses or parcels of gold from their mstances, or we can 
use a periphrasis, like ‘ the nature of gold *. Are we to call such a 
name concrete or abstract ? It would commonly he called abstract, 
being the name of the common nature of many individuals, con- 
sidered apart or in abstraction from them or from what distinguishes 
them from one another ; though the substantial nature of a thing 
cannot properly he regarded as a mere attribute of it. 

The distmction of individual and universal is not confined to 
what is concrete. We have seen that attributes and relations also 
have their mstances The red of one rose is not numerically the 
same as the red of another, however much their being two depends 
on their being in different roses, and otherwise they would be in- 
distmguishable * The distance from London to York, even if equal, 
is not the distance from London to Bideford. But as we can only 
distinguish the mstances of the same attribute or relation by refer- 
ence to the substances to which they attach, only the latter 
and not the former have proper names. Hence we are apt to over- 
look that there are instances of what is abstract. Yet it is clear 
that the death of Caesar is one of many instances of death, just as 
Caesar is one of many instances of man ; and when it is said that 
there are so many births and deaths a year m London, birth and 
death are as clearly general terms as house and street m a total of 
streets and houses And that means that they are used in the same 
sense of each birth or death, and that ‘ the birth of X ’ or ‘ the death 
of Y ’ is a singular term. 

So far the case is the same with abstract and with concrete terms.^ 
But men are interested chiefly in the individual instances of what 
is concrete, and m the general nature of their attributes or relations ; 
and so not only are there no proper names for these, but the general 
name, besides bemg used of them, is used also of their general 
nature, or universal. Death, when I speak of Caesar’s death or 

^ Humanity has of course other meanings, viz. mankind collectively, and 
also kmdlmesB ; m the text it means the human nature common to all men. 
Cf also deity. 

* Cf . supra, p. 27 ad fin 

’ Hence it is a mistake to say that the plurals of abstract terms are con- 
crete. Deaths, colours, distances are not substances because there are many 
of them ; and a concrete term is the name of a substance But the plurals 
of abstract terms often designate not mdividuals but kmds of attribute or 
relation. 


1778 
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Alexander’s, is a general abstract term, comparable with the general 
concrete term man ; nhen I say that death comes m many forms, 
it is the name of an universal, comparable not iiith man but with 
humanity. So colour is a general abstract term, if I speak of the 
colours of yesterday’s sunset, but the name of an imiversal — viz. 
colouredness — when I say that colour has divers species The fact 
that many words are used both as general abstract terms and as 
names of the universals of attributes or relations helps to make 
ns regard the names of theumversals of substances as abstract. 

‘ Colour ’, as predicable not of a coloured thing but of its attribute, 
is an abstract term , meanmg colouredness it is a word of the same 
sort as ‘ goldness ’ , hence we thmk ‘ goldness ’ an abstract term 
also.^ 

[It will be seen that there are reahy two antitheses confused 
together when the division of concrete and abstract is offered as 
an exhaustive division of all terms of thought, viz (a) the antithesis 
of individual and universal , (b) that of substance and attribute 
or relation The second member is called abstract m each antithesis 
— though what belongs to the first member m (a) may belong to the 
second m (b) — because by abstraction two things are meant, viz. 
(a) considering the common or umversal nature of divers subjects 
apart from the particular instances , (b) considermg some particular 
element m the nature or being of anythmg apart from the rest of 
its nature The former is w’hat Locke has most prominentlj’ m mind 
when he speaks of the formation of those abstract ideas, which exist, 
on his view, only in the mind, and do duty mstead of any real identity 
m the various things called univocally by the same common name. 
The latter is what Aristotle meant w hen he said that the mathema- 
tician considers the subjects of his study kv atpaipiaei, m abstraction, 
i e that he demonstrates the properties that belong to w hat is circular 
or triangular merely m virtue of being circular or triangular, neglect- 
ing — because they are irrelevant — all other characters of those thmga 
besides their figure If we are to avoid conf usmg the tw o antitheses 
we must say that (A) our thought recognizes, and therefore we have 
names for (i) mdividuals, (u) universals ; the names of mdividuals 
may be either (1) names of them considered as this or that deter- 
minate mdividual, i e. proper names or designations ; these are the 
singular terms of the traditional doctrme , or (2) names of them 
considered as of a certam sort . these are the general terms of the 
traditional doctrme. (B) Our thought also recognizes, and therefore 

1 Sometimes particular abstracts and tbeir universal nature may be mdi- 
cated by different words. Act is a general abstract name, action tbe name of 
the common nature of all acts. But ‘ action ’ is also used as eqmvalent to 
• act ’, and we speak of an aotion, and of aotions m the plural. 
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[we have names for (i) substances or things , (u) their attributes 
or relations , and the distinction of smgular and general applies 
to the names of both these, since both substances and their attributes 
and relations are found as instances of a sort ; but singular names 
of attributes or relations are all designations, formed by help of 
naming the individual substance involved, and not proper names. 
The distinction of singular and general does not apply to names of 
umversals Now the traditional doctrine ignores the distinction of 
mdividual and umversal in regard to attributes and relations, and 
calls the names either of the instances or of their common nature 
abstract terns ; and when names are coined for the common nature 
of substances, which as a rule m common speech have not got names, 
it is inclined to count them as abstract also, not having m mind the 
distinction of mdividual and universal.^ 

These antitheses, though we certainly make them when we reflect 
on things, no doubt present difficulties to a closer examination. The 
nature of relations, and their diSerence from the terms related, have 
perplexed many, and have led some philosophers, like Mr. F. H. 
Bradley, to deny that relations can belong to Reality , it appears 
to us as a system of things m relation, but transcends this m its 
own bemg. And even if we find no difficulty in the existence of 
relations, we may be perplexed by the distmction between the two 
kinds of related terms, substances and attributes. The mdividual 
substance, we thmk, exists, and its attributes are elements in its 
being existing only m it and not apart from it But that of which 
they are attributes must be something of a determinate kind, not 
a mere pomt of reference for a multitude of attributes. A concrete 
name denotes such a deternunate thmg ; but on the other hand 
its concrete nature threatens to break up into a number of dis- 
tmguishable factors, each of which by itself would be called an 
attribute. Now they cannot be attributes of each other, nor yet 
of that which would be left — ^if anythmg would be left — ^if we 
abstracted them all, a ‘ somethmg, we know not what, which we 
feign as a support of qualities ’, m Locke’s phrase. We might 
Bay that each is an attribute of the complete thing, of the individual 
in its whole being that in fact the so-called attribute is rather an 
element m the bemg of that whereof it is called an attribute. But 
this still leaves it a question whether in the being of the mdividual 
substance we rightly distinguish its substantial nature, on the 
strength of which we call it by a general concrete name, and the 
attributes called by abstract names, or whether the substantial 
nature is really but a complex of elements or factors m the thing’s 
being, which, if they were not so numerous, could be named sepa- 
rately, and would then be regarded as so many attributes. On 
of. mfra, pp. 53-54 ] 

^ 1 owe the outline of this paragraph to Mr. H. A. Priohard. 
nz 
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Abstract terms then are the names of attributes or relations ; 
but we must understand this definition rather widely. It is not 
only sensible qualities, hke flavours or odours, whose names are 
abstract terms , each element in the being of the individual concrete 
thmg, considered smgly and m distmction from, although as quali- 
fying, the thmg,^ is abstract, and its name (where it has any) an 
abstract term. Moreover, the thmg m question need not be a single 
thmg (or person) such as a stone or an elephant ; it may be an 
assemblage of what we regard as distinct things (or persons), hke 
a forest, or an army ; but if there are features belonging to this 
assemblage, though they are not quahties of any one thmg m it (as 
a forest may be extensive and an army skilfully or unskilfully 
disposed), these features considered m themselves are abstract, and 
their names, ‘ extent ’ or ‘ disposition ’, abstract also Hence dis- 
ciphne, civilization, paternity, are all abstract terms, though it is 
only by a doubtful extension of language that we could call any of 
them a quahty, hke fragrance or sweetness. And we have seen 
that commonly, though confusedly, terms hke ‘ animality ’ and 
‘ triangularity ’ are also called abstract, names, that is, not of the 
distmguishable individual elements in the bemg of the individual 
concrete thing, but of the umversals whereof either individual 
concrete thmgs, or the various distmguishable mdividual elements 
in their bemg, are instances. 

Besides abstract and concrete terms verbal, there is a kind of 
terms verbal u hich cannot well be classed u ith either — viz. adjectives 
and adjectival terms. These are called attributive terms, e.g. red, 
beaten, insolvent. They are not the names of quahties, like redness, 
defeat, insolvency \ on the other hand, it is those quahties which 
funush them meanmg, not the nature of the various kinds of object 
to which the quahties may belong. Thus cloth may be red and so 
may silk, but we should not explam what is meant by calling them 
red if we were to explain the nature either of silk or cloth ; and a 
man may be insolvent and so may a company, but to explain what 

^ It may be objected that whether a colour is abstract cannot depend on 
OUT considermg it in a certam way ; if it is not abstract, we are wrong so 
to consider it , if it is, it is so however we consider it. But if a substance 
is an unity into whose being vanous elements enter and combme not in the 
way in which material things combine into an aggregate, but in the way in 
which attributes combme into the being of a concrete thing, then to say 
that these elements considered singly are abstract merely means that they 
are several and can be distmguished, though only existmg in the concrete 
onitiea which they form. 
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is meant by calbng them iosolvent we must explain the nature not 
of man, nor of a company, but of msolvency.^ 

J. S. Mill held that adjectives are really concrete, on the ground 
that ‘ white ’ is predicated, or is the name, of snow, milk, or Imen, 
and no£ of their colour , that it is an army and not a defeat that is 
beaten ^ But it is clear that the subjects of which an adjective 
may be piedicated can as well be abstract as concrete ; and if the 
adjective is concrete because it is predicated of a thmg, it should 
equally be abstract because it is predicated of an attribute ; so that 
if we say that cabbages are common, common will be concrete ; while 
if we say that mdolence is common, it will be abstract. The fact is 
that the distinction of attributive terms from abstract and concrete 
corresponds to no further distmction m teims of thought. There 
are substances, and there are attributes or relations, and the latter 
qualify the former ; but their qualifying them is not a third co- 
ordmate sort of reahty It is the nature of an attribute to be of 
a subject, as of a relation to be of its terms® , and when we recognize 
this in instances, we are said to attribute them to their subjects. 
But that IS an act of judgement, not a term ; there is an attnbutive 
act, but no third kmd of object of thought which we can call attri- 
butive. In language however there are words which, though they 
can be used as predicates, and therefore satisfy the definition of 
a term verbal, are not properly names either of a substance or of 
an attribute Adjectives are such words ; but so also are verbs. 
Verbs however were overlooked by those who placed adjectives 

1 The meanmg of attributives may, however, be incapable of explanation 
without reference to that, in the nature of the subjects whereto the qualities 
belong, which makes them susceptible of these qualities. Thus neither silk 
nor cloth could be red unless they had a surface , neither a man nor a company 
could be insolvent unless capable of having debts Cf p 112,n. l,in/ra. It 
may be added that terms like father or musician are adjectival m sense, and 
would by some be classed as attnbutive; for though they are substantives, 
and are predicated of concrete thmgs, they do not piimarilj signify the 
concrete things of which they are predicated , a father must be somewhat 
else, to be a father. Cf. p 20, n 2, supra, and pp. 156-158, tnfm. Sometimes 
indeed an attributive term may signify more of the nature of the subject 
than the subject term docs, e g if 1 say ‘the obstacle was human meomng 
‘ a human bemg ’ ; for to be a human bemg is more of the nature of the subject 
than to be an obstacle. 

* System of Logic, I. ii 4. 

* Mr. F. H Bradley however holds that a relation between two terms must 
be related to them by a second relation, and so ad infinitum, and the impossi 
bility of this infinite process is one reason why he holds that Reality cannot 
be, mough it may appear as, a system of tcims in relation. Cf Appearance 
and Reality, Bk, 1. c. ii. The view in the text has the support of Piofessor 
Cook Wilson. 
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among terms. For the terms are the parts into which a proposition 
is resolved ; m them, taken smgly, the act of predication is not seen ; 
th^ are as it were dead members, which could only have been 
taken apart because the life of judgement had fled and no longer 
bound them together But in the verb this life lingers, even if 
a verb be taken without its subject Hence logicians, anxious to 
express a judgement in a way to facditate its resolution into its 
terms, have often preferred to sunder, even in language, the word 
which expresses the predicate from that which expresses its predi- 
cation : to take the term as it were out of the verb, and say of 
Lear not, wath the doctor/ that he ‘ sleeps still ’, but that he 
‘ is still sleeping Now m such a case the predicate is often 
adjectival in form ; although not alw aj-s, for the proposition ‘ He 
plays cncket ’ w ould become, if it w ere meant that he played 
habitually, not ‘ He is playing cncket ’ but ‘ He is a cricketer 
Such an adjectival piedicate is one of the parts into which the pro- 
position IS resolved,^ whereas the verb belongs rather to the un- 
resolved proposition The whole question of the separate character 
of the adjective, or adjectival word, belongs indeed rather to 
grammar than to logic But when ‘ term ’ means name, or term 
verbal, as these are either substantival or adjectival, and the con- 
crete and abstract are both substantival, some place is w'anted for 
the adjectival, and so they are classed separately as attributive 
terms H their form were to be ignored, and they were to be 
referred either to concrete or to abstract, they should rather be 
considered abstract than (as J. S Mill would have it) concrete ; 
for their invention imphes the consideration of some quality or 
character m the thmg m abstraction from the rest of the thing’s 
nature 

A special class of terms is constituted by those which are called 
collective. Like most other distmctions of terms recognized in 
Logic, this IS based on a distmction m things. Individual thmgs 
or persons may be considered singly : they may also, smee there 
are many of them, be considered in groups ; and the names of such 
groups are collective terms. Thus a group or collection of books 
forms a library ; a group of human beings related m certain ways 

^ King Lear, Act iv. 7. 1. 13. Cf p 17, supra, 

* Adjectives can indeed be used as subjects, e.g Beah immacvlati in via, 
where it is possible to take either term as predicate. In many languages 
an article is generally necessary in order to make an adjective do duty os 
a substantive. 
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forms a family ; related m rather different ways, a tribe , in other 
ways yet, an army or a club. Any term that denotes a collection 
of objects, 11 ith certam resemblances or relations among them, is col- 
lective Collective terms may be either smgular or general ; for we 
may wish to refer to a group composed of determinate individuals 
(as when ve say ‘ the family of King Henry VIII ’) or simply to 
a group of individuals, no matter who or ivhat, that is composed in 
a certam w ay, such as a family or a regiment . but they are the 
names of the mdividuals taken together, and not of the mode of 
organization among them ^ A general collective term is said to be 
used distnbutiiely of the different groups that it can severally 
denote, and collectively of the mdividuals m any one group ; thus if 
we speak of British regiments the term is used distributively of the 
Coldstream Guards, the 60th Rifles, the Argyll and Sutherland High- 
landers, &c , and collectively of the men m each several regiment.* 

We may sum up uhat has been so far said of the kmds of terms 
as follows — Terms as mdividual objects of thought are either con- 
crete or abstract , as names or terms verbal, concrete abstract or 
attributive , there are also names of umversals, which are commonly 
classed as abstract concrete terms (verbal) are either singular, and 
then either proper names or designations, or else general : abstract 
terms can onh' be made singular by help of a smgular concrete term, 
and without this are general , some concrete (and a few abstract) 
terms are collective, and some abstract terms denote attributes of 
a group or aggregate, not of its members. It may be added that 
attributive terms are obviously general. 

We pass now to a fresh division of terms, made from another point 
of view As we may give a name to a group of things taken 
together, w hich w ould apply to none of them bj'' itself, so we may 
give to a thing or quahty, when we regard it m its relation to some 
other thing or quahty, a name which would not apply to it con- 
sidered m itself Such terms, attributmg to one thing or quality 
some definite relation to another, are called relative terms . and 
in contrast with them, terms that mdicate a thing or quality 

^ We may speak collectively of a group of abstracts, as when we say that 
thenaturalare more numerous than the theological virtues,or that the Trmum 
and Quadrivium may be traced back to the fourth century b o. My attention 
was called to this by ItLis Augusta Klem But there are no names for groups 
of instances of attributes or relations , terms mdicatmg them must do so by 
reference to the mdividual subject^ m which they are displayed 

* The frequent division of terms into abstract, concrete, and collective, as 
if the third were co-alternative with the other two, is therefore a mere Unndet. 
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considered in itself arc called absolute. It is clear that if one thing 
or quahty stands in i elation to another, the latter must also stand 
in relation to the first , and the name applied to the latter to indicate 
this reverse relation is ‘ correlative ’ , or, smee each is correlative to 
the other, the two together are called correlatives. Instances of 
relative terms are equal, greater, subject, jiarent : with their correla- 
tives equal, less, ruler, child , apple, sound, man are absolute terms. 

Relative terms are necessarily general,^ like attributive terms ; 
for the same relation may be exemplified m many particular in- 
stances, and therefore many subjects may stand m that relation 
which the relative term is used of them to indicate They have this 
further resemblance to attributive terms, that though meaning 
a relation, they are applied to a subject standing in that relation 
as attributive terms are to a subject possessmg the attribute which 
constitutes their meaning * The existence of attributive terms is 
grounded m the fact that the various objects of our thought do 
possess distinguishable attributes , and that of relative terms m 
the fact that they do stand in distinguishable relations one to 
another It has been contended that all terms are really relative, 
because every object of thought stands m relation to other 
objects ; at least only the totality of existence can be absolute, 
beyond u hich there is nothing for it to stand in relation to But 
though It IS true that everything stands in relation to other things, 
things are sometimes considered rather in themselves, and receive 
names accordingly , and sometimes they are considered in definite 
relations to another thing, and receive names that indicate that 
particular relation And this is sufficient ground for the distinction 
between absolute and relative terms, though there are ca'^cs in w hich 
it is hard to say whether a given term is one or the other. Man 
is clearly absolute, and father relative, though mountain might bo 
disputed . for a mountam is so only by its elevation above the plain, 
and yet in calling it a mountam we have m mmd many features 
besides this relation. 

Terms have been further divided into positive, negative, and priva- 
tive. A positive term is said to imply the presence of a quality (or 
quahties), e g greed, greedy : a negative term to imply the absence 
of a quahty, e. g. colourless, unfit, unfitness : a privative term to 

^ Except when a relative word la combined with others into a term whose 
whole meaning is singular : e g, first is general, but the first Pharaoh is singular, 

* Cf. supra, p. 37, n. 1. 
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imply the absence of a quality where it has been or might be expected 
to be present, e g deaf, deafness, desiccated 

There is a certain difficulty m the notion of a negative term, and 
in the account of it just given , for no term can be purely negative, 
and imply merely the absence of a quality The Irishman’s receipt 
for making a gun, to take a hole and pour iron round it, is not more 
difficult to execute, than it would be to frame a term whose mean- 
ing consisted simply m the fact that a particular quality was not 
meant A term must have some positive meanmg, m order to be 
a term at all 

It IS indeed sometimes said that a negative term includes in its 
meaning whatever is not meant by the correspondmg positive term. 
According to this view, there is no positive term to which we may 
not frame a correspondmg negative , to man there corresponds not- 
man, to hook not-book, to square not-square, to colour not-cohur ; not- 
man is everything which is not man, and includes therefore not only 
the other animal species, but plants and minerals, books and insti- 
tutions, birth and immortality , not-book includes all these but 
books, and man besides , and so forth The two ‘ contradictory ’ 
terms (as they are called) comprise between them all that is ; 
nothing can be conceived, of which one or the other is not predi- 
cable ; and they divide the umverse between them. What the 
positive term is, does not matter , for whatever it be, the negative 
term covers everything else , and therefore it may be expressed by 
a symbol , let A represent any term, and not- A its contradietory ; 
we may then say that A and not-A between them make up all 
that IS, or that there is nothmg of which one or other may not be 
predicated. ‘ Everything is either A or not-A ’ ^ 

^ This formula, ‘ Everything is either A or not-A,’ is sometimes given as 
the ‘ Law of Excluded Middle The * Law of Excluded Middle ’ (cf. supra, 
p 13) is that of two contradictory propositions one or other must be true ; 
they cannot both be false, and therefore any third or middle course between 
accepting one and accepting the other is excluded It has been asked whether 
either of such contradictory propositions as Virtue ts triangular and Virtue M 
not triangular need be accepted ; the former is clearly f^e, but the latter 
does not seem true. The answer is that if any one were to assert that virtue 
is tnangular (as the Pythagoreans held justice to have the nature of a square) 
we should be right to contradict him ; but that no one who realizes virtue 
to be incapable of any spatial character at all would ever put to himself the 
alternatives, ‘ is virtue triangular or is it not 7 ’ and that to one who, not 
realizing this, asserted it to be triangular, the proper contradietion is that it 
has no figure The case therefore furnishes no exception to the truth of the 
Law of Excluded Middle, provided the alternatives are not at the outset 
realized as nonsense ; but no one to whom they are nonsense would expect 
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Such negative terms as these do not really figure in our thought ; 
they are ‘ mere figments of logic ’ ^ , Aristotle long ago pomted 
out that ovK-av6paivos was not propeily a name at all , and ho 
perhaps extended his eountenance too much to it, when he said that, 
if we were to eall it anything, we must call it a ‘ name mdeter- 
minate ’ {ovofia aopiarov) because, being the name of nothing posi- 
tive and in particular, it had a purely indeterminate signification ; 
it was applicable equally to things existent and non-existent.® 

The invention of such terms however is explained when we re- 
member the relation of a term to judgement. The latter, as we have 
seen, is the primitive and remains the complete act of thought, and 
terms are got by abstraction from it. Now the afiirmative judge- 
ment ‘ All flesh is grass ’ may be resolved into the terms flesh (the 
subject) and grass (the predicate affirmed of it) ; and the negative 
judgement ‘ Man is not a fly ’ ® mto the terms man (the subject) 
and fly (the predicate denied of it). But smce we do therein affirm 
that man is not a fly, it seems possible to say that the predicate, 
not a fly, is affirmed of man, as well as that the predicate fly is 
denied of him. This attempt to reduce negative and affirmative 
judgements to a common affirmative type, by throwing the negative 
into the predicate, is not really defensible, for the negative term 
not a fly does not signify the nature of anything, and so is not really 
a term ; it should, if it were a general term covering everything 
except the corresponding positive, be predicable of all subjects 
except flies in the same sense ; but there is no common character 
in aU these which it is intended to sigmfy. Hence, as we should not 
take the trouble to affirm of man nothing in particular, the only 
point of the judgement must he in denying of him something in 
particular ; so that the meaning of the ‘ mfinite ’ judgement (as it 

to test by them the validity of the laws of thought ; for talking nonsense 
is not thinking The objection to stating the Law of Excluded Middle in 
the form ' Everything is either A or aot-A ’ is this, that it seems to sanction 
the formation of nonsensical contradictories, such as we have examined, no 
less than of contradictories that are rational. Cf. also Bradley, Principles 
of Logic, I. V §§ 23, 24 
^ Stock, Deductive Logic, § 133 

® de Interpr. ii 16"' 30-33 . the technical term in Latin is nomen infinitum, 
whence the English phrase ‘ infinite term ’ is derived : but infinite means in 
this context indeterminate ; and for the sake of perspicuity, the latter word 
has been used in the text 

^ Why hath not man a microscopic eye? 

For this plain reason, man is not a fly. 

— Pops, Essay on Man, i. 193. 
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is called) ‘ Man is not-a-fly ’ lies in the negative judgement ‘ Man 
is-not a fly and it is clear that we have not resolved the negative 
into the affirmative form, when such affirmative can only be under- 
stood by restoration to the negative ^ But it is out of such attempts 
that so-called purely negative terms like ‘ not-fly ’ have arisen ; 
and it IS only by understanding that the term A has been the pre- 
dicate of a negative judgement, that we can understand how the term 
not-A should ever have been formed 

There are however certain negative terms which are not such 
mere figments of logic as the ‘ infi nite terms ’ eonsidered above. 
Where the positive is not a general concrete term but is attributive, 
there the eorresponding negative may be quite legitimate ; indeed 
the distmctions of positive, negative, and privative most properly 
apply not to all, but only to attributive terms, or to abstract terms 
founded upon these ^ For all attributive terms imply a subj'ect of 
which they may be predicated, and to which they refer that attribute 
which constitutes their meaning. Therefore even if the term be 
negative, it still suggests a subject which, lackmg the attribute which 
the negative term excludes, is conceived as havmg some character 
instead. And here we have a basis of positive meanmg to the nega- 
tive term ; for let A be a positive term ; then not-A will signify 
what a subject, whtcA might be A, will be if it is not A, Thus intern- 
perate signifies what a man, who might be temperate, will be if he 
is not that ; uneven suggests what a line or surface, such as the sur- 
face of a road, will be if it is not even ; not-blue suggests what a 
thing which might be blue (that is, an object having some colour) 
will be if it has not that colour The definiteness of the positive 
meaning which a negative term thus conveys will vary greatly, ac- 
cordmg to the range of alternative attnbutes which we conceive 
possible to a subject that might conceivably have possessed the 
attribute denied of it , thus intemperate has a more definite meaning 
than not-blue, because when temperance is excluded, though there 
are many degrees of intemperance, yet they have more affinity with 
one another as opposed to temperance than have the remaining 
colours as opposed to blue ; unruffled has a more definite meaning 

^ Cf. Anst. Metaph. A. vii. 1017" 18 ovto 8e Xfycrai xai to iifi Xevxiv ttvai, Sn 
a (TVfi^e^TiKev, etcelvo ttmv (' And in this sense the not-white is said to be, 
because that is which is not white ’) — ^i.e to be not white cannot itself con- 
stitute the being of anything, but that may have a positive being of which 
we can deny that it is white. 

‘ Cf. if^ra, p. 46. 



44 AN INTRODUCTION TO LOGIC [ohap. 

still, for a surface uhich is not in any way ruffled can only bo 
smooth.^ 

It has been alleged that ‘ not-blue ’ does not necessarily imply 
‘ coloured in some other way than blue nor ‘ not-even ’ a surface 
of another kind than even ; that it is as true to say of banter that it 
is not blue as of a buttercup, and that larceny is as much not-even as 
Lombard Street. But such a contention misinterprets our thought. 
Just as privative terms imply the absence of an attribute from 
a subject that possessed or should have possessed it, and therefore 
must convey a notion of what the subject consequently is without 
that attribute, so negative teims (at any late when they are not 
mere figments of logic) imply the absence of an attribute from 
a subject that might conceivabty have possessed it, and therefore 
convey a notion of what the subject is instead The attribute 
which a negative term excludes belongs to a genus of attributes 
(as blue belongs to the genus colour, or prudence to the genua 
feature of human character, or square to the genus figure) , and 
if a subject is unsusceptible of any attribute within that genus, we 
should not be at pains to deny of it some particular attribute 
therem , since the soul for evamplo has no figure, w e should not 
say that it is not-square ; since fuimture has no feature of human 
character, we should not call a towel-horse imprudent. The nega- 
tive term is only used of what must have some attribute within its 
genus ; and this genus furnishes a substratum of positive meaning 
to the negative term ; not-blue does mean ‘ coloiiied not with blue ’ 
and not-even ‘ having a surface which is uneven '? 

^ The old Greek proveib will illustrate the point here — cV5Xol /uv yap 
dirXu;, 7rnwo8a-£r 8« Kaicoi (‘Men are good in one way, but bad in many ’). 

^ The genua wathin which any attribute falls, or the subjrets susceptible 
of some atti ibute within that genus, may be called with dc Morgan {Formal 
Logic, p 41} a ‘limited univeise’, thus blue is a predicate in the universe 
of eolour, or of coloured objects prudent in the univtisc of human chaiacter. 
A positive term and its coricsponding negative (e g. blue and not blue) may 
then be said to divide between them not indeed the whole univeise, but the 
limited um verse or whole of things to which they belong ; the members of 
this limited universe have a positive common character, which gives the 
negative term a positive meamng; whereas if we consider the whole umverse, 
there is no positive character common to all things included in it, except 
the character of being — which, as Aristotle pointed out, considered in itself 
and not as realized in some special mode of being, is not a significant term : 
of p 50 infra, and de Interp iii 16'* 22 Such a ‘ limited universe ’ is some- 
times called an ‘ univeise of discourse ’ ; but this only means the limited 
whole which is the subject of discourse, and its limits — e. g those of the 
whole within which blue and non-blue fall — ore deteimined by the nature 
of things, not hy our discoursing of it. 
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Many negative terms indeed are not themselves attributives, but 
are abstracts wbicb presuppose an attributive , and what has been 
said of negative attributives is confirmed by the fact that these 
abstraets — such as injustice, inequality, non-intervention — are vety 
positive in their meamng ‘ Injustice ’ does not mean whatever is 
not justice (sueh as ‘ accidence and adjectives and names of Jewish 
kings ’), but the quality of being unj’ust ; ‘ inequality ’ means the 
relation of being unequal ; ‘ non-intervention ’ the conduct of the non- 
intervening. Abstract negative terms hke not-equality or not-colour 
are as unreal as concrete negative terms like not-Socrates or not-book. 

It may be asked, if all negative terms (and the same is true of 
privative) have a positive meaning, what is the use of the distinction 
between them ? The answ'er is as follows. First, with regard to 
the distinction of positive and privative terms , there are some states 
which can only be understood as the privation of a positive state : 
deafness would have no meaning, but for our knowing what it is to 
hear ; we cannot think of a body as desiccated, except we think 
of it as havmg first contained moisture ^ 

Secondly, ivith regard to the distinction between positive and 
negative terms there is a real difference between a term which 
signifies one defimte attribute, and a term which signifies any attri- 
bute within a genus except one; the latter is in most cases ^ compara- 
tively indetermmate and uninstructive ; e. g. vertebrate signifies a 

^ These two examples are not quite parallel. A notion of deafness can be 
had by anyone who knows what hearing is. A notion of ‘desiccated’ cannot 
be had by any one who knows what moisture is, but he must also know 
what dryness is. ‘ Desiccated ’ is a privative term, because it means a dryness 
due to the withdrawal of moisture previously present ; but ‘ dry ’ is just as 
positive a term os ‘ moist ’. It sometimes happens, with two mutually 
exclusive alternatives like dry and moist, that men dispute whether or not 
both are positive. Some philosophers have maintained that pain is merely 
the privation of pleasure, and evil the privation of good ; others, that pain 
and evil are just as positive as good and pleasure. In these cases, it wiU be 
also in dispute, whether or not pain and evil are privative terms. But the 
dispute arises from our uncertainty how to think about the things ; and so 
furnishes another illustration of what has been pointed out in the text, that 
logical distinctions of terms reflect and are based upon distinctions in the 
things thought about. 

* Sometimes, as Miss Augusta Klein has pointed out to me, the positive 
term may be Less determinate in meamng , there are more ways of bemg 
coloured than colourless, of being fed than unfed. Here obviously the negative 
term has a positive meaning ; we know the look of a colourless flmd, and 
an unfed animal is in a very positive state. If it be said that ‘ unfed ’ has 
a meaning also for those who do cot know what state an ammal is in which 
has not been fed, we may reply that for them it means ‘ which has not been 
fed and so mere negation is shown to belong to judgement, as stated above. 
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definite anatomical structure ; invertebrate signifies an animal struo- 
ture which is not vertebrate, but fails to characterize it further. 
Positive terms are positive directly and precisely, negative terms 
indirectly and for the most part vaguely. This distinction is impor- 
tant, and we are therefore justified m calhng attention to it ; 
it will be seen for example presently^ to be one of the rules of 
definition to state uhat a thing is, not what it is not ; this is best 
expressed by the injunction to avoid, as far as possible, negative 
terms , and there is no way in which the point of this instruction 
could be so v ell conveyed as by the help of the distmction of negative 
and positive terms. 

[The doctrme about negative terms impugned in the foregoing 
paragraphs furnishes a good example of the dangers that beset 
a purely formal logic. If wo regard only the form of a proposition, 
‘ A IS not B ’ (m which the terms are A and B), we may ‘ permute ’ it 
to the form ‘ A is not-B ’ (m uhich the terms are A and not-B) ; and 
we may formally regard A, B and not-B all equally as terms. But 
whether not-B is a genuine predicate, and the proposition ‘ A is 
not-B ’ really affirms anything, will depend upon the matter of the 
proposition — upon what kmd of a term B stands for. In respect of 
form, B has a correspondmg negative not-B ; but we cannot tell by 
oonsidermg the form alone whether any thought or notion of not-B 
is possible It may be noted also that the Law of Contradiction 
should not be formulated symbohcally as ‘ A cannot be both B and 
not-B ’, or ‘ A cannot be not-A ’, but rather as ‘ A cannot both be and 
not be B ’ , or ‘ A cannot not be A ’ . For if not-B is somethmg positive 
other than B, or not-A than A, what is B or A may have such other 
positive character besides. If ‘ to be not-B ’ is necessarily incon- 
sistent with bemg B, it is neither more nor less than ‘ not to be B ’.] 

We have still to notice the distinction of umvocal, equivocal, and 
analogous terms Univocal terms are terms with only one meaning, 
BO that they are used m the same sense of every subject of which 
they are used at all . equivocal (or ambiguous) terms are terms 
with more than one meaning, so that they may be used of different 
subjects in different senses — e.g. fair, as used of a complexion and 
of a bargain : analogous terms are terms which have more than 
one meamng, but the meanings have a certain degree of identity 
or correspondence — e. g. we speak of the foot of a man and the 
foot of a mountain, meaning different things, but in both cases 
that on which something stands. We ought in strictness to regard 

^ Cf. infra, p. 98. 
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this distinction as one not in terms but in the use of terms ; for 
fair is used univooally of all faur complexions, and is only equivocal 
when we use it at once in different senses. All proper names be- 
longing to more than one individual are used equivocally of such 
different mdividuals. 

[The history of the words univocal, equivocal, and analogous 
will illustrate the tendency to treat Logic from the standpomt of 
an affair of names. The Anstotehan distinction already alluded 
to (p 31) between awtiwiia and ofidwfia was one of things. Uni- 
vocum and equivocum are merely translations of trvvdvv{iov and 
ondwiiov, and they were defined in the same way (of. Cracken- 
thorpe’s Logic, Bk. II. c. i ‘ Aequivoca ita describuntur : aequi- 
voca sunt quorum nomen solum est commune, ratio vero illius 
nominis est aha atquc aha.’ c li. ‘ Univoca describuntur in huno 
modum : univoca sunt res vel entia quorum nomen est commune, 
et ratio lUius nominis est una et eadem m ommbus quibus nomen 
convemt ’). Similarly, it would have been not the word ‘ foot ’, but 
the man’s and the mountain’s foot that would have been called 
analogous. In the sense in which terms are not words, but the objects 
of thought mtended by the words, we might still say that equivocal 
terms are different objects of thought with the same name, rather 
than the same name with different meanings. But m English usage 
the distmction of names has really displaced that of thmgs ; we do 
not even (except for the word analogous) retain both, like the Latm, 
when it was said that ‘ aequivoca ’ were either ‘ aequivocantia, 
ipsae voces aequivocae or ‘ aequivocata, res ipsae per illam vocem 
significatae And even m Aristotle, Bhet. y. u. 2 1405'* 1, we find 
an example of the use which calls words synonymous. Cf. also 
Journal of Hellenic Studies, vol. xxix. pp. 28 and 32, where avvdvo}uov 
ovofia (=synonymous noun) is reported from a school tablet found 
in Egypt and belongmg apparently to the third century A. D.] 



CHAPTER III 

OF THE CATEGORIES 

The distinctions between terms discussed in the last chapter are 
not primarily grammatical, like the distinction between substantive 
and adjective (though here and there, as we saw, the forms of 
language have affected the mode m which they have been drawn) ; 
nor do they belong to any special science, like the use in chemistry of 
names in -um to sigmfy metals, and names m -ide to signify com- 
pounds. They may be illustrated from all sciences, and are based 
on certam features that reveal themselves to reflection about any 
subject whatever ; and that is why they belong to Logic But 
they mvolve not only features of thmking, hke attribution, affirma- 
tion, negation, but also features in what is thought of ; and so far 
they belong to Logic only because the thought which Logic studies 
is thought about things, and we cannot separate the study of 
thought from the study of the most general nature of things thought 
about — such nature as they must have, if they are to be objects of 
thought at all. It is of special importance to remember this m con- 
sidermg the Aiistotehan doctrine of Categories, out of which some of 
the preceding distmctions take their rise. The Categories present 
a logical, but they present also a real distinction : i e. a distinction 
in the nature of the reahty about which we think, as well as in our 
manner of thinking about it 

We saw^ that reflection on the form of judgement ‘A is B’ 
leads us to ask m what sense one thing %s another ; that sometimes 
it is meant that the predicate character, B-ness, is incidental to 
the subject A, sometimes that to be A is essentially to be B ; thus 
‘ The Emperor is captured ’ does not mean that to be Emperor is 
to be captured, but ‘ Man is an animal ’ does mean that to be a man 
is to be an animal. Out of such reflection arose the doctrme of the 
Categories * 

The word category, (canjyopfa, means predicate ® ; but its predi- 

‘ Ct supra, pp. 22-24 “ Cf Anst Jiletaph. a. vu. 

* The Latin equivalent is Praedicamenlum, and Aristotle occasionally writes 
KoTtiyopijita instead of Karqyopia, which means predication as well as pre- 
dicate : V. Bonitz, Index Anslot,, s. w. KoniySpiipa and Koniyopia. 
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oate is what any subject is ; and the categories may be described as 
a bst of predicates, one or other of which declares the mode of its 
essential bemg belongmg to any subject that exists. In Aristotle’s 
complete list there are ten, viz 


ovtTia 

substantia 

substance 

TTOfTOV 

quantitas 

quantity 

ITOLOV 

qiuditas 

quahty 

VpOS Tl 

relatio 

relation 

TTOV 

vhi 

place 

vori 

quando 

time 

K€i(r6aL 

situs 

situation 


habitus 

state 

•ffOLeLV 

actio 

action 

'jTd<r)(€LV 

passio 

passion (being acted on) 


These Aristotle calls both ‘ kinds of predicate ’ , yevi) tuv Karijyopiuv, 
and ‘ kmds of being yevT} rS>v ovroiv. We must examine the 
latter phrase first, if we wish to understand his doctrme. 

In the form of proposition ‘ A is B as just observed, the predi- 
cate does not seem equally in all cases to declare what the subject is. 
A man is an animal, and a man is m the kitchen ; Tray is a dog, and 
Tray is happy now ; a musician is an artist, and a musician is break- 
ing my hurdy-gurdy : if we look at these judgements, we shall admit 
that the second does not tell us what a man is so much as the first ; 
that the third is a fuller ansner than the fourth to the question 
‘ What is Tray ? ’ ; and that the fifth is a fuller answer than the 
sixth to the question ‘ What is a musician 7 ’. In Aristotle’s phrase 
the first, third, and fifth of them declare what their respective sub- 
jects are KaO’ avrd, or per se • the second, fourth, and sixth what 
they are Kara (run^fPrjKo?, or per accidens. In other words, the 
predicate is in the one case of the essence of the subject, and ' covers 
its whole being ’^, and the subject could not exist at all without its 
being predicable of him , m the other case it is an accident of the 
subject. What is predicated of a subject xad’ avrd tells you what 
it is necessarily, permanently and constitutively ^ ; what is predi- 
cated of it Kara tells you indeed something about it, but 

something less important, and perhaps unnecessary, to its being — 

^ Cf supra, p. 23 

* This is not a complete statement of the meanings in which, according 
to Aristotle, a predicate may be said to belong to a subject Kuff avrd ; but 
It IS, I think, a sufficient account of the sense in which the expression is 
nsed in this connexion. 

177S X 
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something of which it could be divested, and still remain the thing 
it is, at least something not constitutive of it as such a subject 

The ultimate subject of predication is the concrete individual 
thmg — you, Soerates, Bucephalus, or the stone m your signet- 
rmg ^ ; and if you ask of this what essentially it is, you will have to 
specify m your answer some kind of subslance " ; you are a man, 
Bucephalus is a horse, the stone m your signet-mig is an agate. All 
these — man, horse, agate — are so many different substances ; in 
saying what you, Bucephalus, or the stone in your signct-ring is 
essentially, or per se, these are the answers I must give , their 
essential being, therefore, is to be some kind of substance, and the 
predicates which give their essential being are in the category of sub- 
stance But if I ask what is a substance, I cannot find any more 
general character under which to bring that, as I bring Bucephalus, 
m declaring what he is, under horse, and horse, m declaring what it 
is, under substance Of substance I can say that it is a kind of 
being , for substances are one kmd of things that are , but it is of 
no use to treat mere being as a genus, of which substances are a 
species, for to being considered m itself, and not as a determinate 
way of being (e g being a substance), I can attach no meaning 

On the other hand, there are a great many subjects, about which, 
if asked what essentially they are, I could not possibly say that 
they are substances Large, loud, blue, heavier, here, yesterday, 
fever, horizontal, running, defeat, virtue — each of these is some- 
thmg, or nothing could be said to he it • but lyhat are they ’ Directly 
or mdirectly they all presuppose substances , if there w ere no 
animals, there w ould be no fever • if no fighters, no one could bo 
defeated. But they are something mcident to substances, attri- 
butes or relations and not thmgs. To say that they arc attributes, 
however, only declares their relation to something else, their de- 
pendence , it docs not declare what they are in themselves. If we 

^ This is the true meaning of the statement in Cat. ui. 10 Srav errpoi> 

Kaff* £T€pov KarriyopfjTai as Kad' im'OKftfifvov, orrn Kara tov Karrjyopiivpevov Xcycrni, 
■navra (cal Kara rnv viroKfinivov pijS^asrai {‘When one thing IS predicated of 
another as of a subject de qwo, all that is asserted of the predicate will be 
asserted of the subject as well ’) — a statement sometimes erroneously quoted 
as equivalent to the Dictum de 0mm et NuUo Cf infra, c xiv p 297 n. 

’ But concrete things sometimes receive names implying tlicir possession 
of predicates in some other category than that of substance , e g a threshold 
IS a concrete thing, but in calling it a thresliold I do not give its substance ; 
to do that, I should have to say that it was a stone. It is a threshold because 
it is a stone in a certain aitiuition. 
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ask that, we shall find ourselves ultimately giving as an answer some 
one of the other categories 

Thus I may say that ‘ yesterday was wet ’ ; but that does not tell 
any one the nature of yesterday m itself. But if I say ‘ yesterday is 
the day before that on which I am now speakmg I explain what 
yesterday m itself is. And i£ next I am asked ‘ What is that ? ’, I 
should reply that it is a certain date or time , and there I must stop. 
The kmd of being then which belongs to yesterday is not being a 
substance, but being a time Similarly blue is a colour, and colour 
is a quality ; loud also is a quabty, and virtue ; so that their being 
is being qualities ; that is what essentially they are. Large is a 
size, i. e. to he large is to be of a certam quardity ; to be heavier is 
to be m a certain relation, here is a place, fever is a state of the body, 
horizontal a situation, runmng an action, defeat a being acted on. 

There is nothing then, accordmg to Aristotle, that exists or can 
be thought of, which is not either a substance, or a quality, or a 
quantity, or in some other of the categories. One or other of them 
is predioable of everything ; and they cannot be further reduced, 
or brought under any common head ^ A quabty is not a quantity, 
a time not a place, to do is not to be done to, nor any of these a 
situation ' and so forth It might be thought that state is hardly 
distinguishable from quality, nor situation from place. But they 
are not really the same. A state is somethmg which characterizes 
a whole through the condition of its parts ; thus we call a man 
shod, because he has shoes on his feet , or healthy, because each 
part of his body is functionmg rightly , the healthiness of his body 
as a whole does not mean that each part of it is qualified alike, 
nor his bemg shod that every part of him has shoes on. A quality, 
on the other hand, is comparatively simple, and if it characterizes 

^ As a matter of fact, however, the category of relation is not equally 
excluded by the othcis ; and Xenocrates is said to have reduced them all to 
Substance and Relation In doing this he would not have efiected a real 
Bimphfication, any more than if they were all reduced to Being ; for time, 
plaoe, action, &o , involve irreducibly different kinds of relation ; and mere 
relation, which is not any definite kind of relation, is almost as b^ren a con- 
cept as mere being Aristotle probably erected relational predicates into 
a separate class because they tell us less than others what a subject is (cf. 
Metaph N i 1088“ 23) ‘ Six feet high ' would be in the category of n-oo-fiv • 
* taller than his neighbour ’ in that of n-pdr n ; it gives more information 
about what a man is to say that he is six feet high, than that he is taller 
than his neighbour. The latter predicate may change when his neighbour 
changes , the former only by a change in the man himself The former 
involves relation also ; but the latter is more plainly and purely relational. 

118 
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a vchole, does so through being present in the same way in its various 
parts ; if a whole surface is blue, that is because the various parts 
of it exhibit the same colour, and if a trader’s stock is sweet, that 
IS because the thmgs it is composed of are severall}’ sw eet. A state, 
therefore, is more complex than a quality , and so it is w ith situa- 
tion and place ‘Upside down’, ‘horizontal’, ‘ sittmg’, ‘standmg’, 
are in the category of situation — predicates w hich determme not 
where a thing is, but its ‘ he ’ or position there Without place 
there could be no situation , but you do not determine a thmg’s 
situation by assigning its place 

The categories, therefore, are a list of predicates, one or other of 
which must in the last resort be affirmed of any subject, if we ask 
what m itself it is They are yevr] t&v KarriyopiSiv, kinds of predi- 
cate, and equally yev-rj tZv ovtcov — the kinds of being which we 
recognize, the kmds (if we may put it so) of w hat things are.^ These 
things, the ultimate subjects of predication, are mdividual sub- 
stances, and the categories do not give a classification of these, as 
is given when things are said to be animal, vegetable, or mmeral ; 
they give a classification of the kmds of bemg displayed in and 
predicable of them Those predicates express most fully the being 
of an individual substance which are m the category of substance, 
like man, rose, gold , they tell us what essentially it is. But every 
predicate tells us what in some sense it is, and the kinds of bemg 
displayed in what else it is are the other categories beside substance. 
Thus the distmction between substance and the other categories 
is a promment feature of the doctrme ; for all the others presuppose 
and are incidental to substance, smce predicates belonging to them 
are displaj-ed in the bemg of mdividual substances Terms in these 
other categories may be subjects of predication, as when we say 
that blue is a colour, and that wisdom is rare , but they exist not mde- 
pendently but m concrete individuals. There is no blue except the 
blue of the sea or the sky, of a larkspur or a gentian, &c. ; no wisdom, 
except that of the wise. Concrete individual things are substances 
m the strict and fullest sense But what is predicated of them is 

^ Cf. Ar, Met A vu, and Apelt, Beitrage zur Geschichte der griechuehen 
Philosophie, III Die Kategoneenlehre des Aneloteles. In the expression yevij 
rav KOTiiyopiSiv, ‘ kinds of predicate,’ Kaniyoput refers no doubt to the predi- 
cates of things, these predicates falling under the kinds enumerated, not to 
the heads or most general predicates under which these fall Hence the 
conciete individual is not in any category, since it is not what any further 
subject IS (cf. Cat, y. 3^ 36 airii /lev yap irparqs ovaias ovdepia tart jcaTifyopla, 
‘for first substances furnish no predicates’). 
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partly in the category of substance, partly in the other categories. 
We have here that distinction between first and second substances 
which once occupied so much of the attention of philosophers and 
theologians.^ 

First substances are individuals like Socrates or Cicero ; second 
substances are the kinds of these, and terms are m the category of 
substance which, like man, horse, peppermint, parsley, tell what 
kind of thmg an individual is. All else that is said of an mdividual 
tells only some quality or state that characterizes him, his activity 
or situation, his relation to others, &c., and is therefore a predicate 
in one of the remaining categories 

Undoubtedly it is here that the chief difficulty m Aristotle’s 
conception lies. But the difficulties are not gratuitous ; they 
arise naturally m our reflection upon the nature of thmgs ® We 
naturally incline to thmk, m considermg any concrete mdividual, 
that out of all that characterizes it some part is more essential than 
another, goes more to make it what it is This we call its kind, 
and Aristotle called it also its substance , and language contains 
names that are evidence of this, kmd-names like man, horse, gold. 
It is indeed very hard to say exactly what constitutes the kind ; 
kmd-names, as Vto shall see later, present special obstacles to 
definition , and a positive account of the substance of an mdividual 
seems beyond us But negatively there is a great deal which we 
should say does not belong to the substance — the place where the 
individual is, nhat it momentarily does or sufi'ers, all m fact that 
we can refer to other categories All these we tend to thmk of as 
attributes which the mdividual has, but that it can exist irrespec- 
tively of them : whereas, irrespectively of its kind, it w’ould no 
longer be at all And yet the kmd is imiversal , it is predicated of 
more things than one , Socrates, Plato, and millions more are men ; 
the lumps of iron m the world are uncountable. Hence follow two 
hnes of reflection 

Fu'st, because the kind, though universal, is at the same time 
more substantial than the other predicates of an individual are — 
more concrete, in fact, than they — the kind, or ‘ second substance ’, 
comes to be thought of as having some special claim to mdependent 
existence. Other modes of bemg, other predicates, depend on it ; 
but it IS thought of as depending on nothmg else for its existence. 

^ This mode of expressing the distinction comes from Cat. v. 2’‘ 11-19. 

* Cf. mipra, pp. 28, 36. 
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True that only find the kind realized in some concrete indi- 
vidual ; nevertheless it is not a mere attribute of the concrete 
individual, as are predicates in other categories And some have 
held that these ‘ second substances though displaj'ed in divers 
individuals, are each not only genuinely one and single, but 
real, whether there be any concrete individual of their kind or 
not.^ 

But secondl3', because the kind is universal, it is predicated of 
the concrete individual, like predicates iii other categories And 
as the individual is something which has them, so it is somethmg 
to which its kind is attributed. It cannot be identified -vvith its 
kmd ; for then there would be nothing to distingui-h one indi- 
vidual from another Man is predicated equallj’ of Socrates and 
Plato, and if each as an mdividual substance were just man, Socrates 
would be the same as Plato Therefore we must look elsew here for 
what distinguishes them. If we find it in the other predicates of 
the concrete individual, and say that he is the kmd plus all his par- 
ticular attributes, ve resolve the mdividual into an assemblage of 
universal predicates If we do not do this, but suppose that his 
kmd and all his particular attributes as well belong to the individual, 
the individual, to ivhich they all belong, becomes a mere uncha- 
racterized something. For in saymg what it is, ive should merely 
assign to it a fresh predicate , whereas we w ant to get not at its 
predicates but at that which ‘ has ’ them Thus w e should reach 
a new way of considering the subject of predication. Originally 
it was the concrete mdividual, Socrates or Plato , but of what he is, 
one part was distinguished as what he is essentially, and the rest 
reduced to be attributes or ‘ accidents ’ of him, not necessary to his 
bemg, and not to be mcluded m an account of his essence. Now, 
what he is essentially is also reduced to the position of attribute and 
mere predicate, and the subject becomes a mere subject of which as 
such nothing more can be said except that it exists and is unique m 
each individual. This mere subject of predicates, which cannot la 
itself be described as specifically of this kmd or of that, Aristotle 
called matter * We only know matter m conjunction with form ; 
bricks and timber are the matter or material of which a house is 
budt, but a brick is in turn clay to which a certam form has been 
given , clay again is matter of a certam form , but matter by itself — 

^ Cf. supra, p. 32. 

* Cf . Ax. Phys. a. vii. 191* 8-12, Z. iiL 1029* 23. 
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that which is found in various forms, but has no form of its own — 
is unknowable ^ 

It may be questioned whether Aristotle was justified in his 
use of the conception of matter. He started by thinking of the 
material out of u Inch a thing is made. Xow the material of any- 
tbing IS always something quite determinate. Economists know 
in how many w aj's the products of one mdustrj' arc ‘ raw material ’ 
to another , but the raw material which is rawest, i e which has 
itself been least worked up, is still matter of a pcifcctly definite 
kmd Timber is the raw material of the carpenter, but trees of the 
lumberman pig iron of the ironmaster, but non ore of the smelter ; 
and neither trees nor iron ore are am nearer being formless matter 
than timber or pig iron In these cases, the matter (or material) 
IS a concrete thmg, in a different state no doubt from that mto w hich 
it 13 worked up, but perfectly familiar to us as existmg m that state ; 
but m the philosophical antithesis, the matter is not a concrete thmg 
at all, IS m no state, is quite unfamiliar and mdeed mcapable of 
bemg known to us as such , and this relation of matter to form has 
no real analogy with the relation of matter to w hat is made out of it 
m the arts “ It is true that m usmg the metaphysical analysis of the 
concrete mdividual mto matter and form m order to find m different 
individuals different subjects of the same form, I may not at first 
sight seem to need the conception of a quite mdetenmnate matter. 
The matter of a house, says Aristotle, is stones and timber , the 
form — what makes the stones and timber the matter of a house — 
IS ‘ to be a shelter for men and goods ’. Stones and timber are 
detenmnate material, as ‘ to be a shelter for men and goods ’ is a 
determmate form But suppose two houses buUt to the same 
specification , what distinguishes them ’ We say, that they are 
built of different materials — different stones and timbers But 
what di«tmgui'hes these ’ Xot their form, since ex hypothesi they 
are of the same form We may say that they just are different, 
and leave it at that But if we are gomg to use the analysis into 
matter and form to explam their difference, since they are not dis- 
tinguished by whai they are, their predicates, we must find the ground 
of their difference m the difference of the matter ; and this dis- 
tmguishing matter must be taken as somethmg divested of predi- 


^ Tf v\rj ayvoKTTOs Ka6' uiTqv^ J/e/ Z X 1036^ 8. Cf SUpTU, p 3o 
* In the foregoing criticism I am particulaily indebted to lectures of 

Biofessor Cook Wilson. 
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cates, because in respect of predicates they are the same. The 
outcome of this line of reflection would seem to be that what makes 
possible different individuals of the same kind is the indetermmate 
matter of which what they aie is predicated , and this at times 
Aristotle says,^ and he admits that in one sense matter is substance. 
But the corollary, that the nature of Socrates, as predicated of this 
matter, is something that may be common to another, and universal, 
he does not draw , and it would seem to be his considered doctrine 
in the Metaphysics (however hard to reconcile with some of his 
other statements) that what makes Socrates Socrates is his form, 
or what he is, and not the matter m which this form is realized.® 
This form is really his .substance, or substantial being , and it is 
neither merely the specific form of men, nor does it include all that 
can be predicated of him , but we are not told hoiv to distinguish 
it from predicates in the other categoiies We need not pursue the 
Aristotelian doctrine further ; so much has been said in order to 
illustrate the difficulty of determming what is m the category of 
Substance We start with the concrete mdividual, and draw a dis- 
tmotion, among all that can be predicated of him, between that 
which declares w hat he is essentially, and is his substance, or in the 
category of substance, and that which declares about him some- 
thing not essential, and belonging to one of the other categories. 
But a predicate in the category of substance seems universal, as m 
any other , and if it belongs to several individuals, these must be 
distmguished otherw ise than by it , hence the tendency to say that 
what individualizes is material substance, not universal, nor capable 
of figuring as predicate. But then the kmd, what is predicated of 
mdividuals m the category of substance, ceases to be essential to 
them, for they would still be, and be individually different, without it. 
Thus the attempt to distinguish what is from what is not essential 
to the individual must either be abandoned in a doctrine of indi- 
vidual forms — for if we suppose that there is something about 
Socrates which makes him Socrates, we have no principle on which 
to select this from among the sum total of all his predicates ; or else 
it leads us to distmguish the individual both from his essential and 
from his non-essential attributes, and then he is individualized by 

1 Cf Met 7 viii 1034“ 5-8; andv Bomtz, Index Anst s v iXi;, 786“ 52-58. 
But individuality cannot be explained by diQcrence of mere matter . cf . infra, 
p 90 

‘Cl. Met Z. X loss'” 27-1030“ 9, xiii 10.38'' 8-15, H i 1042“ 28-0. But 
one cannot really support any statement on the point except by reference 
to his whole discussion. 
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neither, and neither is essential to his being the very individual he is. 
The ‘ first substance ’ is at the outset the whole concrete individual. 
We try to distinguish within what it is what is essential to it, and 
we only really find what is essential to its being of a certain hind. 
Taking this as what is essential to it, we regard it as constituting 
the individual, and so as possessing a substantiality of its own and 
being a sort of ‘ second substance But then we find that a second 
substance will not individualize. 

We shall be met later with the same difficulty, when we consider 
the doctrine of the Predicables, and the problem of definition. The 
metaphysical issue raised is fundamental But for the present it is 
enough to have called attention to it. Logical and metaphysical 
problems have a common root We cannot refiect upon the being 
which IS asserted in all predication, w ithout asking how things can 
be conceived to exist And it may readily be showm, with regard 
to the different categories m particular, that we could not use predi- 
cates in them, except so far as we conceived subjects to exist in certam 
ways. Thus no predicates in the category of quantity can he used 
of the mind, because the mmd is not extended , if it were, it might 
have a capacity of 3 or 30 cubic feet, and an area and maximum 
diameter ; since it is not, we cannot apply such epithets to it at all ; 
and it IS only because the existence of material thmgs is existence 
in space, that wo can call them large or small, three feet square or 
four feet long In the same wa 5 f, if it were not for the fact that 
the world is spatial, there could be no predicates in the category of 
place . and space also renders possible predication in the category 
of situation , for it contains the distmctions of up and down, front 
and back, right and left , and it allows the parts of a body to alter 
their relations to certain fixed pomts above and below, behind and 
before, to the left and right of them, while the whole body remains 
withm the same limits. This is what happens w'hen a man lies on 
the sofa where he was formerly sittmg, or when an hour-glass is 
inverted on the table. And a perfectly homogeneous sphere, though 
it may change its place, can be situated only in one way ; and if 
we are to distinguish a right and wrong way up m it, we must mark 
or smgle out some pomt m the circumference, whereby it ceases to 
be perfectly homogeneous , and this agam illustrates how the dis- 
tinction of categories arises out of the distinguishable modes of 
being in things. For it is because it is a figure of a certain kind, 
that such a sphere does not admit of the same varieties of situation 
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as a cylinder ; and because it docs not admit of these, they cannot 
be predicated of it ; and if nothmg could be perceived or imagmed 
to admit of them, predicates m the category of situation, and 
therefore the category of situation, would not exist Again, there 
are predicates in Troteli; and -dirxeuj because things act one on 
another , and the two categories are distinguishable because there 
are two terms, agent and patient, in all causal interaction. And 
the different tenses of verbs, w hich make a difference to a predica- 
tion m time, though it remains m the same category of Troieiv or 
wao'xfia, KtlaSai,^ presuppose that things exist in time ; 

otherwise, how could we distinguish the meanings of vytatyei and 
vyCaiev, vapulat and vapulabit, vimt and vixit, sits and sat ’ Of 
that which had no continuous existence through differences of time, 
predication w ould be possible only for a moment m the present But 
reciprocally, as we could not predicate in these categories unless 
things existed m certain ways — as substances, with qualities, ex- 
tended in space, persistmg m time, &c — so w e cannot predicate 
about things except in one or other category , m other words, if 
we think of anything, we must think it to be determmed m one or 
another of these ways * That which was not conceived as a sub- 
stance, or a quality, or a state, and so forth, would not be conceived 
at all , and a concrete thing that was no substance, had no quality 
or state, and so forth, would be just nothmg And theiefore the 
consideration of these distmctions belongs to logic, smee the thought 
of them IS mvolved m our thought about objects in general , and 
though logic IS not mterested m the mdefinite variety of existmg 
qualities — blue, green, sour, shrill, soft, &c — (because a substance, m 
order to be a substance, need not have any one of these quahties m 
particular, but only one or other) yet it is mterested m the category 
of quality, or m noticmg that a substance must have some quality 
or other m the category of relation, or m noticmg that it must 
stand m relations to other things and so on 

^ 1 e action or being acted on, state or situation It is to be observed that 
the predicate of the same proposition may determine its subject in more 
than one category In the proposition * The other disciple did outrun Peter ’ 
the. predicate is in the category of time, for the past is a time, and the event 
13 referred to the past and of action, for running is an activity . and of 
relation, for ‘ faster than Peter ’ is a relation But of course, if we distingu’sh 
these different elements in the predicate, we can refer them, considered 
separately, to ditferent categories 

^ It IS not necessary, however, to hold that Aristotle’s list of categories is 
complete. 
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The problem underlying Aristotle’s doctrine of Categories may be 
expressed thus — to discover the forms of existence which must be 
realized in some specific way in the actual existence of anything 
whatsoever. His classification may exhibit defects, but the impor- 
tance of his undertaking must be admitted And many of the 
distinctions between terms insisted on by those who attach least 
importance to the Aristotelian doctrine of Categories express an 
attempt to solve part of the problem which he was attacking, and 
are derived from his doctrme Those distmctions, as was pointed 
out m the last chapter, rest upon certam fundamental features of 
the existence which we conceive the objects of our thought to have. 
The distinction between singular and general concrete terms corre- 
sponds in the main to that between it/juttj oviria, the concrete 
individual, and predicates in the category of substance ; for the 
most noticeable of general concrete terms are m the category of 
substance, as man, stone, or beast, though some (which might be 
called substantives of an attributive kmd) are m other categories, 
as, for instance, officer and organist. The distinction between con- 
crete and abstract terms corresponds roughly to the distmction 
between substance and the other categories. That relative terms are 
predicates in the category of relation is plam. The attention paid to 
collective terms remmds us that we can consider not only things 
severally, but what they are in certain groupmgs or combmations ; 
and the distmction between quahty and state mvolves the same fact.'’ 
The logical divisions of terms rest on differences apprehended in the 
bemg of thmgs ; this is apt to be overlooked when the subject is 
approached from the side of names ; Aristotle’s doctrine of Categories 
has this advantage, that throughout it fixes our attention on things. 

[The Aristotelian doctrme of Categories bulks large in the history 
of Logic , such conceptions are mstruments of thought , the mstru- 
ments forged by one generation are handed on to the next, and 
affect subsequent thinkmg. On that account alone therefore it is 
fair to give some attention to it ; but it is still valuable as servmg 
to express and distmguish certam important features recognized by 
our thought about thmgs. That a quahty is not a quantity is a 
truth which those overlook who thmk that sound can be a wave- 
length in the vibration of the air ; they forget that it is not possible 
to define terms of one category by another.® Moreover a conception 

' It is not meant that collective terms are in the category of State. 

® Except as terms in a derivative category involve terms in those from 
which it IB derived. 
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[of categories not very far removed from that of Aristotle has, 
through Kant and Hegel, become one of the chief doctrmes of 
modern metaphj bics. 

These admissions do not hind us to consider Aristotle’s list as 
perfect. One important remark on it would perhaps hardly have 
been regarded by him as a criticism The different categories are 
not all equally distinct or ultimate Thus the distinction between 
Tiov^ and TTors® IS far more fundamental than that betw een ?7oteIi>® and 
TtdiTxeiv. ^ A thmg need not have a place because it has duration, 
nor can any one doubt under uhich category such predicates as ‘at 
home ’ and ‘ belated ’ respectively fall But to be acted on implies 
somethmg acting , indeed, if action and reaction aie equal and 
opposite, for a thing to be acted on imphes that it acts itself ; and 
it IS often difficult to say to which of these categories a predicate is 
to be referred. A ship travels are we to attribute the motion to 
the ship, and say that she acts, or to the engmes, and say that she 
is acted on ’ or shall we say that the engines in turn are acted on 
by steam ’ Aristotle m a measure recognized the mutual implication 
of these two categories, for in one place he includes them together 
under the single term KLVTjcrts ® Language bears traces of it also, 
in deponent verbs, which have a passive form u ith an active meaning , 
and neuter verbs, uhich have an active form with sometimes a 
passive meaning We cannot admit, as Trendelenburg and others 
have mamtamed, that the distinctions of categories u ere derived by 
Aristotle from the grammatical distmctions betu een parts of speech , 
but undoubtedly they are reflected (though m an imperfect w ay) m 
grammatical forms Again, as we have seen, the notions of 
and Kfia-dai'^ are derivative state presupposes the distinction of 
whole and part, which, in material things at least, implies the 
category of Troo-o'r,® and it presupposes also the categories of Troieiv® 
and -do-xcii;®, and of ■n-oioV®, for a whole is m a certain state 
through the mteraction of parts having certam qualities, as when 
the body is well or ill , or through somethmg done to certain parts of 
it, as when the body is shod or clad , a situation presupposes the 
distinction of whole and part also (a point can have place, but no 
‘ situation ’), as well as the categories of -o5 ^ and T7/)oy ti“ , for 
when a thing changes its situation, some part that was formerly 
above another comes to be below it, and so on. On these two deri- 
vative categones Aristotle lays least stress ; they are only twice 

^ Place ® Tune. ® Action * Being acted on. 

‘ Movement, oi change : v. Mel. Z iv. 1020*’ 25. See for a conspectus of 
the lists of the categories found in different parts of the Aristotelian corpus 
O Apelt, Beitrage zur Geschichte der griechischen Philosophic, Kalegonenlchrc, 
pp 140-141. 

‘ State. ’ Situation. ° Quantity, 

* Quahty. i° Relation. 
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[included in his enumeration But though derivative, they are 
pecuhar, and contain somethmg not in the notions from which they 
are derived , it is quite impossible to treat a state like health as 
hemg of the same nature with a quality like sweetness, or place with 
situation in that place. Kant made it a ground of complaint against 
Aristotle that he had included derivative conceptions in his list 
along with pure or underivative , but it would probably be a fairer 
criticism, that he had not taken account of all the derivative con- 
ceptions which call for recognition 

A word may be added upon Kant’s doctrine of Categories, and 
its relation to that of Aristotle, though it is very difficult to put the 
matter at once briefly and intelhgibly in an elementary treatise. 
Aristotle had sought to enumerate the kinds of bemg found m the 
different things that are , Kant was interested rather m the question 
how there come to be objects of our experience having these 
diverse modes of bemg He maintained that in the apprehension of 
them we are not merely receptive and passive , on the contrary, all 
apprehension mvolves that the mind relates to one another m various 
ways the elements of what is apprehended , if the elements were not 
so related they would not be elements of one object , and they 
cannot be related except the mmd at the same time relates them ; 
since relation exists only for a mmd Kant called this work of 
relating a function of synthesis ; and he desired to determine what 
different functions of synthesis are exhibited m the apprehension, 
and equally in the existence, of objects , for the objects m question 
are not Dinge an sich, things by themselves, existmg out of relation 
to the perceiving and thinking mmd , of these, just because they 
are out of relation to it, the mind can know no more than that they 
are, not what they are , the objects in question are objects of ex- 
perience, and their being is bound up with the being of experience 
of them He maintained m the first place, that the mere perception 
of anything as extended, or as having duration, involved certain 
peculiar ways of relatmg together m one whole the distinguishable 
parts of what is extended or has duration These modes of synthesis 
we call space and time As to time, I know that I am the same m the 
succession of past, present, and future , I could not do this unless 
I distinguished as different the moments in which I am (as I realize) 
the same ; 1 could not distinguish them except by the differences 
of what I apprehend m them ; but unless these differences were 
conceived as differences in the being of somethmg persistent and 
identical, I could not hold them together , hence through my function 
of synthesis there come to be objects combmmg manifold successive 
states into the unity of one and the same thmg. It is the same 
with any spatial whole I must be aware at once of its parts as 
distmct m place, and yet related together in space , space is a 
system of relations in which what is extended stands ; but the 
relations are the work of the mind that apprehends that manifold 
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[together. But these two modes of connecting m an unity the parts 
of what is manifold Kant attributed to sense, for reasons which 
we need not now consider , thinking, the use of general conceptions, 
did not enter into them ; and therefore he did not include them m 
his list of categories, which were to be the most general conceptions 
by which in understanding we connect into an umty the manifold 
parts of an object, and so make it an object for ourselves. The 
perception of an object involved space and time , but perception 
was not enough We think of it in certain ivays, or conceive it, m 
apprehending it as an object. Now this conception of an object 
involved, according to him, four thmgs (1) its having juaiity and 
quality can only exist in degrees, each of which is distinguished 
from and related to the other degrees of the same quality ; heat 
only exists at a definite temperature and blue must be of a definite 
shade and saturation (2) its having quantity, or being a whole 
composed of parts (3) that it should be a substance having attributes, 
one or permanent through its changing and successive states, and 
that its changes should be determined according to laws by its 
relation to other substances with w hich it stood in interaction . 
(4) that every such object conceived to exist should be conceived as 
connected w ith every other existing object in a way that knowledge 
could apprehend, and express m the form of necessary mference. 
The various peculiar relations involved in these requirements Kant 
called Categories , and he pomted out that, m all the sensible 
diversity of concrete objects as we know them, these categories or 
forms of relation exemplify themselves Let something be pre- 
sented to me , if there is nothmg which I can call it, or regard it as 
being (for the question is one of thought and not of names), it is 
so far nothing for me , but if I call it sky-blue, I am thinking of 
it as qualified , I am ‘ taking it in ’ by help of that conception of 
quality (realized in a specific mode of quahty, sky-blue) which is 
one of the notions by which I relate together all that is sensible m 
what objects are Of course it might have a colour unlike any 
colour I had seen hitherto, which I had no name to indicate , but 
I should still be apprehending it as coloured m a certam way, though 
I could not name the colour, and therein I should be usmg the 
conception of quahty. If I call it a sky-blue tassel, I am using in 
a specific form the notion of a whole of parts ; for to one who 
could not connect distinguishable parts m one whole a tassel would 
not be apprehensible as one thmg , I am also usmg the conception 
of substance and attribute, when I regard it as a thmg, one of whoso 
qualities it is to be sky-blue. I cannot call it woollen, without 
connectmg its existence by causahty m a definite way w ith the Mo 
of a sheep , and so forth the forms of space and time being 
presupposed m my apprehension of it throughout It is not meant 
that these notions or categories are abstractly grasped, and con- 
sciously applied as guides m our apprehension and description of 
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[objects, as a doctor who had recognized that height, weight, chest 
measurement, and state of the teeth were important characters in 
determinmg the health of children at a given age might use these 
headings in a statistical description of the health of children in 
London schools We only become aware of the part which these 
notions play m our apprehension of objects by reflection upon the 
use we have unconsciously made of them , just as we become aware 
in the abstract of usmg certam forms of inference, by reflectmg upon 
the inferences we have drawn m divers fields But as there would bo 
no men if there w ere no animals, and no circles if there were no figures, 
so we should not Judge anythmg to be coloured if we could not 
conceive quality , we should never think that a horse pulled a cart, 
if we could not conceive a substance to have attributes and to 
determine changes m another substance , we should never call the 
movement of the cart necessary, if we could not thmk of the different 
real things m the world as so connected that we could infer one thmg 
from another And m all these different ways, we are relatmg, 
or distmguishmg and connecting, features and parts of what we 
apprehend w hat is merely sensible is not the work of the mmd ; 
but the mmd effects a synthesis m what would otherwise be a mere 
chaos or confusion of manifold sensations or senstbilta 
Now it has been seen that Aristotle also noted that what, by 
making them subjects of predication, we recognize as existmg are 
sometimes substances with attnbutes, sometimes attributes of 
vanous kinds , we recogmze the existence of qualities , of quantities 
m thmgs that are wholes or parts of such and such a size , of rela- 
tions and positions m place and time , of what thmgs do and have 
done to them , of their states and situations But Aristotle ap- 
proached the matter fiom the side of the object , he asked what 
modes of bemg wo can distmguish m that which we recogmze to be. 
Kant approached it from the side of the knowmg subject, and 
asked what were the modes of synthesis on the part of our mmd, 
through which objects are apprehensible by us as the sort of objects 
they are If Kant is right m thinkmg that there could be no objects 
known to us, except through the mmd’s activity m relatmg accordmg 
to certain prmciples their mamfold differences, then we should expect 
that when we reflect upon the modes of being which these objects 
exhibit, we should And just those w hich the mmd by its synthetic 
or relatmg activity makes possible for them. Hence the two hsts 
of categories should correspond , and m the main they do , and the 
differences between them can be readily explamed Aristotle’s hst 
we have seen Kant recogmzed four classes of category, those of 
Quality, Quantity, Relation and Modality. Now Quality and 
Quantity appear in Aristotle’s list as well (though m Kant’s they 
are each analysed into three aspects, or ‘ moments ’, which here 
need not concern us). But m Kant the category of Relation covers 
the three relations of Substance and Attribute, Cause and Effect, 
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[and Interaction (n Inch last really involves the other two) ; the dis- 
tinction of substance and attribute is present in Aristotle’s doctrine, 
when he says that the rest presuppose Snlistance, and in noieii'^ and 
irairx« u' ® w e ha\ e the recognition of the relation of cause and effect , 
but there is nothing in Kant corresponding to the Aristotelian 
category of -;jcis n®. The reason of this is that all predicates in 
the categor 5 ’ of -pus tl ® really involve some other category as w ell ; 
larger involves irotroi'*, earlier slave rrairxen jarihest Trot®, 

ami loudest -nioa’ ; reciprocally, all categories involve relation, 
and Kant’s m hole point is that the relational functions involved are 
different For Kant, who was interested in distmguishing these 
functions specificall}’, it w ould have been absurd to treat predicates in 
which relating, no matter how, is especially prominent, as mvolvmg 
a special kind of relating “ , or to suppose that theie w as any other 
kmd of relation involved w hen I say that Socrates w as more scrupu- 
lous than Crito, or taller than Tom Thumb, than when I say he 
was scrupulous or four cubits high All scrupulousness must be of 
some degree, and all height of some quantity, so that as far as 
the function of relating m the way of quantity or dcgiee is con- 
cerned, it IS equally piesent whether my term is positive or com- 
parative But from the side of the object, there are predicates 
which relate it particularly to some defimte other object , and these 
Aristotle placed under the category of irpo's rt®. It might perhaps 
be objected to him that all predicates m the category of irpds n ® w ere 
also m ttoB® or iroW®, ■noiov'' or -noeroi’*, Trotfii ^ or rda-yeir^, 
or KeI<T0ai®; but he would have rephed that they were referred to 
the category of relation not because they involved qualitative or 
quantitative, spatial, temporal, or causal relations, but because they 
determined a thing as standing m some relation (of any one of these 
kmds) to some other thing, and they were predicated of it not so 
much m itself as m relation to somethmg else Agam, terms m 

^ Action ® Passion. ® Relation. 

* Quantity. ® Time ® Place 

’ Quality * State ’ Situation 

The reason why Eant gave the name of Relation to the three syntheses 
of Substance and Attribute, Cause and ESect, and Interaction was historical. 
He quite recognized that all his categories were really modes of relating 
a manifold 

'Id vpiir Tl are defined first in Cat. vu. 6® 36 as ‘what are said to be that 
which they are of another’ — ova avra untp evriv irtpav tivai Xcyerai, and more 
closely later in 8® 32 as that ‘ for which to be is the same as to be related 
in some way to another ’ — ofr to civai ravrov iari Trpdr ri iras The 

implication of npuc rt with some other category is recognized in particular 
cases, but not stated generally; cf. vu. 6® 11, ix. 11® 20-38, and esp. 37-38 

fTL fi TvyylvoL ri) ai/To npus Tl fcai noiov oii, ovBev droTToii eii dp<j>Qrepois Toir yevftriv 
avrd KnTapiBpiiaBai (‘besides, if the same thmg happen to be both related 
and of such a quality, there is nothing strange in its being counted in both 
kmds ’) Cf 2Iet N i 1088® 21-23, where it is said that relation pre- 
supposes quahty and quantity. 
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[iroiTov^, like ‘three-foot’ or ‘year-long’, involve space or time as 
well as the relation of whole and part , and Kant thought right to 
distinguish the perceptual syntheseb of space and time from the con- 
ceptual synthesis of whole and part ; hence also he objected to the 
presence of iroD® and irare® m the Aristotelian hst at all But Aristotle 
cared only to notice the modes of being that w ere to be found, the 
kinds of predicate that concrete thmgs had, and was not mterested 
to distmguish the parts which sense and thought respectively 
play in rendering the apprehension of them possible Once more, 
Aristotle mcluded the ‘ derived ’ notions of ix^iv * and Ktin-tlai ® 
with the rest, because they certainly are different modes of being ; 
Kant, who thought them to involve only the co-operation of func- 
tions of synthesis already recognized, gave no place to them The 
most coiisideiable difference between the two doctrmes is the absence 
from Aristotle’s of anything at all correspondmg to the Kantian 
categories of modality, i e to the notions of actual, possible, and 
necessary as determmations of our thought about thmgs , but their 
absence wdl not surprise us if we consider that to the question, uhat 
essentially a subject is, no one would ever answer that it u as actual, 
possible, or necessary. Speaking generally, however, we may put 
the relation of the two doctrmes m this way, that whereas Aristotle 
had classified the products, Kant distinguished the processes of that 
synthesis or relating, through which (as he held) objects m all their 
manifold variety, however much they may materially or sensibly 
differ one from another, are all ahke objects of knowledge and so 
far formally the same Merely to be, said Aristotle, is not possible . 
6v is not a significant predicate ® , what is must be in a particular 
way, and its bemg thereby fall under one or other of the yivt) r&v 
Karq-yopiav, the kinds of predicate, which he enumerated ; and all 
the modes of bemg characterize m the last resort some concrete 
mdividual thing, w'hich exists in and through them. An object, 
said Kant, cannot be an object of experience, and therefore cannot 
exist in the world of our experience, except through being perceived 
and thought in certain ways the general ways m whieh an object is 
perceived or thought, the forms of perception and conception m- 
volved (one or another of them) m every predicate through which 
an object is known, are the ‘ forms of the sensibility ’ — viz. space and 
time — and the ‘ categories of the understanding 

^ Quantity. ® Place. ® Time. * State ® Situation. 

* Unless in the sense of ola-ia or Substance ; but that is one of the 
categories. 

' Kant may have been wrong (as Mr H A Prichard has powerfully argued 
in his Kant’s Theory of Knowledge) in supposing that the ' formal ' characters 
which belong to all objects of possible experience are not merely apprehended 
in them by the mind, but are there to be apprehended through the mind’s 
activity. Nevertheless what has been said above will still express the relation 
which, on lus dootnne, subsists between Aristotle’s categories and bis own. 

1779 v 
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OF THE PREDICABLES 

The distinctions to which our attention was directed m the last 
chapter are distinctions of terms accordmg to the nature of their 
meaning ; and if we understand what a term means, we may know 
to ■flhat category tp refer it, without waiting to learn the subject 
of which it IS predicated , large, for example, is m the category of 
quantity, whether it be predicated of a triangle or of a gooseberry, 
and just m the category of quahty, whether it be predicated of 
Aiistides or his actions. Such difficulty as may exist m determmmg 
the category to which a term is to be referred arises through defect 
in the list of categories (i e of the conceptions under w hich we are 
to classify all possible predicates), or through the complexity of 
meamng m the term itself, whereby it mvolves more than one 
category at once, like a verb with tense , but not through the fact 
that w'e are considermg the term by itself and w ithout reference to 
the subject of W’hioh m a particular proposition it may be affirmed 
or denied And the treatise called the Categories mdicatcs this w hen 
it puts forward the list of ten categories as a division of terms out 
of construction?- 

In the present chapter we have to consider another division of 
terms, based upon the relation m which a predicate may stand to 
the subject of which it is predicated Aristotle recognizes four such 
relations, and one of them he subdivides, obtammg five m all , later 
logicians give five, but their list is m one important respect different. 
Accordmg to Aristotle, m every judgement the predicate must be 
either the definition {opos), the genua (yeVoy), the differentia {diaipopd), 
a ^property (loiov), or an accident (cru/i/Sf^STjjtos) of the subject. The 
later list,^ losing sight of the principle on which the division was 

^ Tov Kara lirjhipittp avpn\oKi)v \fyopevav tKoarov rjroi oia-iav trripalvH ^ irotriv 
I] TToiov 1 ) npdf Ti ij TToC ^ TTore fj Kfi<r6ai fj cx'*" ? ’roieZi' rj 7rd(rxe‘v, Cat iv. I*" 26 
(‘ what IS said out of construction signifies either substance or quantity or 
quality or relation or where or when or situation or state or action or being 
acted on ’) 

* The Aiistotelian list is given in the Topics, a iv. 101’> 17-25 At the 
outset Aristotle names yivos, iiiov and in/fi/Jc/SijKo's ; he then says that dia^opd 
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made, omits definiticm, and includes instead species (etSoj), running 
therefore as follows — genus, species, differentia, proprium, accidens. 

The distmctions are knoivn as the Five Predicables, or more 
strictly as the Five Heads of Predicables The words have passed 
into the language of science and of ordinary conversation , we ask 
how to define virtue, momentum, air, or a triangle ; we say that 
the pansy is a species of viola, limited monarchy a species of consti- 
tution ; that one genus contains more species than another ; that 
the crab and the lobster are genencally difierent , that man is 
differentiated from the lower animals by the possession of reason ; 
that quinme is a medicine with many valuable properties ; that the 
jury brought m a verdict of accidental death , and so forth The 
fact that the employment of the words is not confined to any special 
science suggests that the consideration of them may belong to Logic, 
as expressmg something recognized m our thought about all kinds 
of subject. 

‘ Predicable ’ here means a predicable character, i e not an 
individual substance, but what it is, all kmds, qualities, states, 
relations, &c ; and these may be exemplified in and belong to more 
than one mdividual subject, and so we may say that they are 
universal.^ All terms, therefore, except proper names may be 
brought under one of these five heads of predicables m relation to 
the subject of which they are predicated ; but proper names are 
not included ® ; they may indeed be predicates in a proposition (m 
Aristotle’s view only improperly) ; but they stand for individuals, 
and an individual is not the character of anythmg. The Par- 
thenon, for example, is not the genus or species of anything ; 
nor is it that which differentiates any species from another species ; 
nor is it a property or accident of anythmg. It is a particular 
buildmg ; and the name denotes that buildmg, with all that it is — 

may be ranked with y/vor, as oSaav ytviKijv, i.e. presumably, as being a 
modification of that ; and he distinguishes tSioy, as what is common and 
peculiar to the subject, into 5pos, which gives the essence, and ISiov sensu 
stnetiore, which does not. In c. viu he offers a proof that the five-fold 
division is exhaustive. The later list passed into modern Europe from a little 
work by Porphyry (b a.d 233), the EiVayivy^ or Introduction to the Categories, 
through the medium of a Latin version and commentary by Boetius, who 
Lved in the last quarter of the fifth and first quarter of the sixth century a d. 

^ Except when they are what no second subject can be ; e.g there can 
be only one Omnipotent, and only one superlative in any kind Professor 
Cook Wilson has called attention m an unpublished paper to the fact that 
there may be umversals with only one instance. 

* Noi designations, though what is general in a designation may be. 
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a temple, Doric, of Pentelic marble, beautiful by the simplicity of 
its lines and the magnificence of its sculptures, the work of Pheidias 
and his assistants, the glory of Athena All those things are pro- 
dicable about it, and they are universals ; for might not another 
buildmg be a temple, m the same style, of Pentelic marble, and so 
forth ? It, hoH ever, is not predicable , nothmg else can be the 
Parthenon We may ask what kmd of thmg is the Parthenon, but 
not of what thmgs is it the kmd. The distmctions which we have 
to consider, therefore, do not afford a classification of things, but of 
concepts ^ : and (unlike the categories) of concepts considered not 
in themselves but m their relation one to another 

But things are known to us through these concepts , and an 
enquiry mto the relation of concepts is an enquiry into the nature 
of thmgs. There is mdeed another sense of know mg It has been 
frequently pomted out that the English language uses only the one 
verb, ‘ know,’ to represent two different acts, which in some lan- 
guages are distinguished by different verbs ^ ■ the know lodge of 
acquaintance with a thmg, and the know ledge about it. In Latm, 
the former is signified by cognoscere, the latter by scire , French 
uses respectively the cognate words connaUre and savoir , German 
the words kennen and wtssen Knowledge of acquaintance does 
not come barely through conceiving , how ever much may be 
told me about Napoleon, and however clearly I may have 
succeeded m conceiving the features of his character, I never 
knew him, and never shall know him, m the sense of being 
acquainted with him : such knowledge comes only by personal 
intercourse, and separate intercourse is needed with each mdi- 
vidual that is to be known. But knowledge about a thmg comes 
by concepts , and this too is necessary to real acquamtanoe,® 
though it does not by itself amount to acquamtance I may know 
a great deal about a man, without having ever met him but 
I may m fact once have met him, without knowmg w ho he was or 

^ To use a phrase of Mr. F. H. Bradley’s, it is the ' what ’ and not the 
* that ’ of things which we have to consider. 

‘ Cf. e g. J Grote, Exploratio Philoaophica, Pt I, p 60 — a work and by an 
author less known than they deserve to be ; the expressions ‘ knowledge of 
acquamtanee ’ and ‘ knowledge about ’ are borrowed thence. 

^ Though not to such familiar recognition as a dog may show of its master, 
or a baby of its mother. The less developed mind acts in ways very difficult 
to describe, because it does not shew completely what mind is; but it is 
wrong in principle to ‘interpret the more developed by the less developed’, 
as Herbert Spencer would have us do. 
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anything about him , and I am no more acquainted with hiui in 
the latter case than m the former 

Now most of our knowledge is knowledge about things ; things are 
useful and important to us for the most part not because they are 
such particular mdividuals but because of what they are , this is not 
equally the case with persons ; and yet with persons too it is very 
largely the case. ‘ Wanted, a good coat-hand ’ : it is not Smith, 
who is taken on, that is wanted, but only the coat-hand : the 
master-tailor is satisfied to know that he has engaged a coat-hand, 
and very often does not desue his acquamtance if he knows about 
Smith, he can regulate his busmess accordmgly, without knowmg 
Smith. 

Through concepts, then, i e through what we conceive of their 
bemg, we are not acquainted with thmgs mdividually, but we know 
and think and reason about them thereby. And a concept may be 
said to differ from a thing m being umversal, not mdividual • an 
object of thought and not of sense • fixed and not changing com- 
pletely knowable and not partially^. Take, for example, the con- 
cept of a timepiece . a timepiece is a machme m which the move- 
ment of wheels is so stimulated and regulated as to cause a hand or 

^ The characters recognized and named in things are often imperfectly 
understood , but they miglit be understood completely, whereas the individual 
thing cannot be. Hence we may say that a concept is completely knowable, 
though not completely known About the unchangeablcness of a concept 
certain difficulties arise (1) It is said that men’s concepts change as their 
knowledge increases, e g there are now timepieces indicatmg the time by 
cards on which the hour and minute are punted, and which displace each 
other in proper succession ; and therefore we must modify our concept of 
a timepiece But this only means that we must change the meaning of 
a name. What was conceived does not alter ; it is still displayed in the 
instruments to which the name was hitherto given ; now, when the name 
is also given to instruments which efiect their purpose in a different way, 
something different is conceived when the name is used (cf. in/ra, c vi). So, 
if we arrange a row of books according to height, we may say that the height 
increases along the shelf , but no book is getting higher. (2) But we may 
conceive a changing character , and here, what is conceived is not unchanging. 
In a body moving with an acceleration, the velocity changes. Cannot we 
then conceive velocity ? In the growth of an organism, perhaps we ought 
to say that the specific form changes ; yet this, one would say, is only known 
by conceiving. We must remember here the distinction between an universal 
and its instances. The velocity of this bullet may change ; but velocity is 
one in all these momentary velocities. When it is said that we know things 
through concepts, that means, through what they are , but what they are 
IS an instance of an universal nature. Between instances of these universals 
relations hold which do not hold between universals , Juvenal’s indignation 
may cause his activity in verse-making, but one umversal does not cause 
another. So in the instances there may be change, but not in the umversal. 
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hands to move at an uniform rate (usually twice m twenty-four hours) 
round a dial, and by pomtmg to the divisions marked upon the dial 
to indicate the time of day That is the concept of a timepiece . it 
is clearly universal, for it applies to all timepieces , it is an object of 
thought, and cannot be seen or felt, like the watch m my pocket ; 
it is fixed and unchangmg, while my watch wears out or gets broken ; 
and it is completely know able or mteUigible, whereas there is a great 
deal about my watch which I do not know or understand where the 
metals of which it is made were quarried, and by what series of 
events they came into the hands of the maker why it loses 10" 
to-day and gams 13" to-morrow, and so forth. No one knows the 
whole history and idiosyncrasy of any particular timepiece, but he 
may conceive its general nature satisfactorily for all that 

It has been asked, as we noticed above,^ is a concept merely an 
object of thought, with no existence m thmgs (as it is put, outside 
our mmds) ? or does it exist m thmgs ^ ? Much mk, and even much 
blood, have been spdt in disputmg over this question. An elemen- 
tary treatise must be content to be brief and dogmatic Concepts, 
we maintamed, have existence m things, as well as in our mmds. 
The thing which I can pull out of my pocket, and see and feel, and 
hear tickmg, is itself a maohme wherem the movement of wheels 
causes hands to tell the time of day as set forth in stating the con- 
cept of a timepiece What I conceive a timepiece to be, that (if my 
concept IS a right concept) every particular timepiece is , what 
I know about thmgs is the nature of the thmgs , nor would it 
otherwise be they wherewith my knowledge dealt But though 
the features of thmgs exist m the thmgs, besides being conceived by 
our minds, the manner of their existence is different in an important 
respect from that of our conoeivmg them. In our mmds,® each is to 
some extent isolated , my knowledge of an individual thing is 
expressed piecemeal m many predicates about it ; each predicate 
expressing a different concept, or a different feature in the nature 
of the thing But in the thmg these features are not i.solated. 
The individual thing is at once and together all that can be pre- 
dicated of it separately and successively (except indeed as far as 

^ Supra, pp 25, 31-32 

> Or does it (as some have held) exist apart at once from particular things 
and from our minds 7 Cf supra, lac cit 

“ What 13 conceived by the mind is sometimes said to be m the mind. To 
be in the mind means to be the object of a conceiving, thmking, remembering, 
or imagining mind : not of course to be in the brain, or inside the skulL 
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predicates are true of it successively — a man, e. g , is successively 
awake and asleep). Thus in thinking of my watch I may think of it 
as a timepiece, as an heirloom, as bemg two inches m diameter, and 
so on . between these concepts there is no connexion thought of ; 
they are as it were separate from one another ; but they and much 
besides are united in the thmg.^ The mdividual thmg is aU that 
can be predicated of it (and there is no end to what might be pre- 
dicated, if we knew its whole nature and history) ; but one thmg 
that can be predicated of it is not another 

An object comes into the room, which I call Tray • what is 
Tray ? it is a dog, an animal, yelpmg, at my feet, mme ; Tray is 
all these . but is a dog all these ? A dog (that is, any dog) is an 
ammal, and a dog yelps , but I cannot say that a dog (meaning 
any dog) is mine, or at my feet , and though a dog is an animal 
it is not equally true that an ammal is a dog, or that what is at my 
feet is mine, or that what is mine is at my feet. 

What, then, is the relation of those various concepts to one 
another, which can all be predicated of the same mdividual ? Are 
they united m it like stones in a heap, where the stones together 
are the heap ’ or like almonds in a stewed pippin, where the pippin 
13 not the almonds ’ or like hnks in a coat of mail, where the links 
indeed are the coat, but only because they are peculiarly looped one 
into another It is easily seen that none of these analogies is 
appropriate. According to Aristotle they are related in one of five 
ways. Take any proposition, 'A is B,’ where the subject A is 
not a proper name, but a general concrete term, or an abstract term. 
The predicate B must be either definition, genus, differentia, 
property or accident * of A one or other of these relations must 
subsist between the two concepts A and B, m any mdividual 
characterized by them 

The statement just advanced clearly concerns our thought about 
subjects generally : the techmcal terms have yet to be explamed, 
but it is the actual procedure of our thought which they profess 
to indicate. Logic invented the terms, but it discovered the 
relations denoted by them. 

^ The word thing here is used first of the ooncrete subject of predication, 
then of the character predicated. It has been used already in both these 
senses. The English idiom allows both uses — ^we may say, for example, 
* about that thing I know nothing ’ ; and it may be worth while to use the 
word closely together in both senses, in order to direct notice to the ambiguity. 

But of. pp. 76, n. 1, 104, n. 1, trifra. The Porphyiian list of predicablra 
will be considered later. 
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If we take any term that is general, and not singular, and make 
it the subject of a proposition, then the predicate must be either 
commensurate u ith the subject, or not One term is said to bo 
commensurate with another, when each can be predicated of 
evers’thing whereof the other can be predicated^, equilateral 
triangle and equiangular triangle are commensurate teims, because 
every equilateral triangle is equiangular, and every equiangular 
triangle equilateral , but the term equiangular is not commen- 
surate with equilateral, for there are figures equilateral which are 
not equiangular. It may be pointed out (for it is important to 
bear in mind that we have to deal now' with the relation between 
the different ‘ umversals ’ predicable of the same indiMdual, and 
not the relation between them and the individual of which they 
are predicated — with the relation of ‘ animal ’ and ‘ mine ’, Ac , 
to ‘ dog and not w ith the relation of these terms to Tray) — it 
may be pointed out that when the subject of a propo'^ition is 
smgular, the predicate is hardly ever commensurate ^ for the 
predicate is an umversal, and so commonly predicable of other 
subjects besides this mdividual mine is predicable, for example, 
of other subjects than Tray , whereas this mdiiidual is predicable 
of none of those ; nothing else that I can call mme is Tiay Now 
where the predicate of a proposition is commensurate with the 
subject, there it is either the Definition or a Property of it where 
it 13 not commensurate, there it is either part of the Definition, 
i. e Genus or Differentia ®, or an Accident 

The definition of anythmg is the statement of its essence * : 
what makes it that, and not somethmg else In the following 
propositions, the predicate claims to be the definition of the subject . 
‘ An orgamsm is a material body, of which the parts are reciprocally 
ends and means ’ ; ‘ a church is a buildmg devoted to the service 

^ And therefore, of course, neither of anything of which the other cannot 
be predicated Here and in some later passages I put triangle as equivalent to 
rectilinear triangle. Spherical and other triangles are ignored for the sake of 
simplicity 

^ Only if it is a predicate which from its nature can belong to no more 
than one individual . cf supra, p 67, n. 1. 

^ But sometimes a differentia is commensurate ' v p. 74. 

* 'Opirriios pev yap ToO ri «<tti m! olains, Ar Anal Post fi in 90'’ 30. We 
may the question n (trri ; — what is it f — of an attribute (like momentum) 
as well as a substance (like a man or a lobstei) , and the answer will be 
a definition. In <-trictness we can define the oitria of an individual, if at 
all, only as meanmg the kmd to which it belongs ; of. the previous cb., 
pp 53-57, and also p. 28. 
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of God according to the principles of the Christian religion ’ ; 
‘ momentum is quantity of motion ’ ; ‘ wealth is that which has 
value in exchange ’ ; ‘a triangle is a three-sided rectihnear 
figure ’ ; ‘ a line is the limit of a superficies The predicate states 
what it 13 that makes anything an organism, a church, a line, 
a triangle what constitutes momentum or wealth, as distin- 
guished from everything else, such as apathy or architecture. 
In these judgements it is clear that the predicate, in claiming to 
bo a definition, claims to be commensurate with its subject ; if 
an organism is a material body of which the parts are reciprocally 
ends and means, then my dog Tray, being an organism, must be 
that, and whatever is that must be an organism for to be such a 
body IS to bo an organism If wealth is that which has value in ex- 
change, then gold, having value m exchange, is wealth, and so forth. 

The genus is that part of the essence of anything which is pre- 
dicable also of other things ^ differmg from it in kind * Each of 
the definitions above given begms by declaring the subject some- 
thing, which other and different subjects arc besides ; an orgamsm 
is a material body — so is a machine, or a block of stone , a church 
IS a building — so is a stable , a triangle is a reotilmear figure — 
so IS a square , a line is a limit — so is a pomt, but of a line ; wealth 
is that which has value — so is honesty, but not in exchange, for 
you cannot transfer it ® ; momentum is quantity — of motion, but 
not of matter These (buildmg, rectilinear figure, limit, &c ) are 
the genus, in each case ; and the genus, bemg predicable of other 
subjects, IS clearly not commensurate * Genus is sometimes 
explamed as a larger class includmg the class defined within it ; 
figure, for example, as a class mcludmg triangles, squares, cones 

^ ‘ Thing ’ here again docs not mean only a concrete thing. 

® Tevor 6’ €(TtI to koto ttAciovoiv kqI Sin^epovriav eTBet eV rta ti citti kott^o- 

pavfievov, At. Top a V 102® 31. The notion of a kind is here presupposed. 
Some discussion of it will be found below, pp 91-103. In botanical and 
zoological classification, genus is not merely correlative to species, but marks 
a certain degree of affinity, lower than specific, higher than that of famihes, 
orders, &c Hence a genus, and even a family, may contam only one species, 
if that diverges as far from the species nearest it as do the species of different 
genera or families ; Homo Sapieru is in the zoological genus Homo and family 
Homtmdae, and is alone in them. (I borrow the latter part of this note from 
Miss Augusta Klein ) 

° The honest man, however, commands in many situations a higher price, 
and BO far some economists would reckon honesty as wealth 

* This must be received subject to modification from what is said below 
as to the genus being in itself indeterminate, and actually different m each 
of its species. C!f. pp. 83-88, 138, 
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and many other suhordmate classes besides : building as a elass 
including churches, stables, barracks, and so forth. This explana- 
tion cannot be considered a good one, for reasons to be presently 
stated ^ , but it may put some into the uay of grasping a better. 

The differentia is that part of the essence of anything — or, as 
we may say, of any species — ^uhich distmguishes it from other 
species m the same genus , it is the differentia of an organism 
that its parts are reciprocally ends and means — m this it differs 
from other material bodies , it is the differentia of a church, to 
be for the service of God according to the principles of the Christian 
religion — m this it differs from other buddmgs , and so forth The 
genus and differentia (or differentiae ') betu een them constitute 
the species, or make up the essence of that uhich is defined. The 
differentia, like the genus, need not be commensurate with its 
subject The Book of Common Prayer is for the service of God 
in accordance u ith the prmciples of the Christian religion, but not 
being a building, it is not a church On the other hand the 
differentia is commensurate uith the subject of uhich it is pre- 
dicated m cases uhere no genus except that to uhich the subject 
belongs is susceptible of the particular attribute uhich serves as 
differentia , thus a vertebrate is an animal of a particular structure 
which cannot exist except in an ammal, so that the differentia of 
vertebrate is commensurate luth it And it is only where this is 
the case that the ideal of defimtion is attained, because onlj’ there 
is it precisely the common genus which is shewn to be realized 
in the several species. 

Those who speak of the genus as a larger class contaming the 
species or smaller class within it sometimes explam the differentia 
as the attribute, the possession of which marks off the smaller 
from the rest of the larger class If squares and rhomboids, 
triangles and pentagons, &c , are all placed in the class of plane 
rectilmear figures because they have that character in common, 
triangles, on the other hand, are differentiated from the remaining 
classes included withm that of plane rectilmear figure by possessing 
the attribute of being three-sided. Provided it is not supposed 
that the differentia is added to the common character of the 

^ V. mfm, pp 83-84 

* In the pluial if the genus has divers dcteiminable points, some or all of 
which have to be specihcd differently in the different species Cf infra, 
pp. 100-101. In the rest of the paragraph, the Bin gular must be taken as 
covering a complex of differentiae. 
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‘ larger class ’ iu the same extraneous way that sugar is added to 
tea, there is no fresh harm in this mode of expressmg oneself. 

A property is an attribute common and peculiar to a subject^ 
(and therefore obviously commensurate with it), but not part of 
its essence, and so not mcluded m the definition of it This is 
Aristotle’s original account of a property, though we shall see that 
he also used the term with a less restricted meamng ^ An organism, 
for example, is contractile, irritable, assimilates food, reproduces 
itself after its kind these are attributes of every organism, and 
of nothmg else, and therefore common and peouhar to the subject 
organism ; but they are not in its definition A triangle, again, 
has its interior angles equal to two right angles, and its area half 
that of the parallelogram on the same base and between the same 
parallels ; a hue is either straight or curved (here the alternatives 
together are common and peenbar) , and so forth 
All other attributes of any subject are accidents. An accident 
is defined as a non-commensurate predicate not included m the 
essence or as an attribute which equally may and may not belong 
to a subject. The latter is the better definition, because it tells us 
what an accident is, whereas the former only tells us what it is not.® 
It is an accident of an organism to be used for food , for it may 
be so used, but need not. It is an accident of a church to be a 
cathedral , some churches are cathedrals, and some are not. It 
is an accident that a contractor should be an honest man, and an 
accident that he should be a rogue , for roguery and honesty are 
both compatible with bemg a contractor 
The doctrine just illustrated presents many points for considera- 
tion, of which the foUowmg are perhaps the most important • — 

1. the antithesis between accident on the one hand and all the 
other heads of predicables on the other , 

^ The subject being indicated, it must be remembered, by a common, not 
a singular term. I cannot speak of yelping as an attribute common to Tiay, 
but I can speak of it as an attribute common to the dog — ^i.e belonging to 
every instance of dog. Aristotle sometimes spoke of an attribute pecubar 
to an mdividual, and not to a kind or umversal, as a property ; and also of 
attnbutes peculiar to one out of a certain definite number of kinds, and 
therefore serving to distinguish it from the rest (though found perhaps again 
outside their number) as relahvdy properties ; thus it is a property of man 
relatively to any quadruped to go on two legs , but so also does a bird. He 
recognized that this use of the term ‘ property ’ was not the same as that 
given in the text, and not (in his view) so proper a use. Cf. Top c. i. 

® Cf. tnfra, pp. 80-81, 104 

’ Cf. Ax. Top a. V. 102’’ 4-14 Cf. Top, e. i. The former also includes 
generie properties ; cf. m/ra, p. 104, n. L 
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2. how to understand the analysis of a definition into genus and 
differentia ; 

3. the ground of the distinction between the essence of anything 
and its properties 

(1) When we classify the members of a genus or class, w e some- 
times, after specifying as many distmct species as we can think of, 
add another to include ani-thmg that does not fall iiithin any of 
these ; I may classify my books, for example, accordmg to subject 
into historical, philosophical, philological, scientific, and mis- 
cellaneous — the last division being merely added in order to 
receive any book which does not fall within the others, though the 
miscellaneous books have no common character that distinguishes 
them all alike from the rest Now Accident is a head of predicables 
which mcludes any predicate that is neither definition, genus, 
difierentia, nor property of its subject ; but it is not a heading 
hke ‘ miscellaneous ’ , there is a verj' definite and important differ- 
ence between the relation of those predicates to their subject 
iihich are classed as accidents, and that of those iihich fall under 
the other heads ; the latter belong to their subject necessarily and 
universally, the former do not 

Of any mdividual, as we have seen, an infinity of predicates 
may be asserted Some of them are seen to be coimected, or (as 
we may express it) have a conceptual connexion , i c if lie rightly 
conceive one predicate, we see how it involves another Tray, for 
example, is a dog and an animal , and these predicates are con- 
ceptually connected, because the concept of a dog involves tha'. of 
animal My n atch has hands, and there is a conceptual connexion 
between having hands and bemg a uatch, since -nilhout hands 
a watch could not fulfil the task of telhng the time, which is part 
of the concept of it as a timepiece But there are also many 
predicates -which coincide^ in one and the same individual, without 
being conceptually coimected Besides being a dog. Tray is mine, 
and was born at Bishop Auckland ; now there is no reason in the 
nature or the concept of a dog, why it should belong to me, nor in 
a thing bemg mine, why it should be born at Bishop Auckland, 
nor in being born at Bishop Auckland, why it should be mine, or 
be a dog No doubt m the case of this particular dog Tray, there 

^ ^v^lie^ijKos fi fOTti/ o fiTibiv fiev Tovrwi' fOTi, /117TC opos fitjfre lSiov ptjTt ytvoSf 
At Top. a. V 102*’ 4 

* Cl. supra, p. 24. Covncideml is really a better translation of irvp^t^Kos 
than ocoident. 
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is a reason why he is mine and a reason why he was born at Bishop 
Auckland , but the reason for the first fact (which may be that he 
was given me) has nothing to do with the reason for the second 
(which IS that his mother was there at the time) ; nor has the 
reason for either anything to do with his being a dog ; he would 
have been a dog still, if he had never been given to me, or if he 
had been born at Bishop’s Lydeard. 

Of course with more knowledge the coincidence of attributes 
in an individual may often be explamed , but the explanation 
will always be largely historical, connectmg the coincident attri* 
butes severally according to laiva with other facts which are found 
conjoined but not seen to be connected We have hero the great 
difference between science and history. In science we seek to 
ascertain the connexion of umversals Sometimes we can only 
do this inductively , by noticing how attributes are historically 
found conjoined or disjoined m divers mdividuals we determine 
which must be supposed to be connected^ , but having established 
these ‘ laws ’, we trace out by mere thinking their consequences m 
divers situations of fact Sometimes, without the appeal to experience 
which induction makes, we can, as in geometry, trace necessary 
connexions between one character and another in things. But 
history is interested m individuals in whose total bemg we find 
characters comcident, the conjunction whereof we can never wholly 
see to be necessary Even v here they are so far of a kind that we 
know how they must behave m a given situation, yet each situa- 
tion presents different conjunctions No doubt the scientific and 
historic mterests in tei penetrate Some sciences, like geology, are 
largely occupied m applymg what they know of the connexion of 
umversals to the elucidation of the history of mdividual things, 
or aggregates, if we hesitate to call a mountam range or a coal 
formation one thing. And the historian attempts to trace con- 
nexions among the events that make the history of individuals, 
or groups of individuals, and so far to be scientific. Perhaps, even 
if we started with complete historical knowledge of the conjunction 
of mdividuals at a given time, the subsequent course of history 
could never be wholly explained this way ; it may be that the 
nature of individuals cannot be exhaustively given in terms of 
universal characters, but that there is in each something unique. 

’ The illustration of this forms a considerable part of what is called Inductive 
Logic ; we shall find that many connexions are mductively established whose 
necessity remains unconceived. 
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But anyhow there will always he the bare conjunction of facta 
in the historic situation, which cannot be deduced except from 
the previous conjunction in another historic situation. 

That the accidental should be opposed to what is necessary and 
universal conforms to the u^age of common speech Sir Robert 
Peel was killed by a fall from his horse, and we say his death waa 
accidental Whj' ’ he was a man, and for a man it is necessary 
to die, and for any one who falls in that particular way it may 
be necessary to die , but it is not necessary that a man should fall 
in that way , that is not prcdieable universally of man We 
sometimes dispute w hether there is such a thing as chance in the 
world, or whether everj-thing has a cause, and happens necessarily. 
Few people really believe that anything happens w ithout a cause ; 
but chance is not the negation of cause , it is the coincidence of 
attributes in one individual, or events m the same moment, when 
each has its cau«e, but not the same cause, and neither helps to 
account for the other 

If we bear m mmd this fundamental contrast between the 
accidental and the necessary, we shall not be inclmed to think that 
Aristotle was engaged in a trivial pursuit when he attempted to 
classify the various relations m which a predicate might stand to its 
subject. Discus'ions as to w'hat we mean by cause occupy much 
space m many modern treatises Now the causal relation is also 
grounded in the nature of universals Tray 3'elps not because ho 
is thio individual Tray, but because he is a dog, and unless any dog 
yelped, it would not be because he is a dog that Traj- does so. 
But when we call this the cause of that, the relation intended is 
not alw ays the same , just as when we saj- that A is B, the relation 
of B to A IS not alwaj's the same It might be supposed that if 
one thing X is the cause of another 7 , then you could not have 
X without Y, nor Y without having had X. And 3-et we say that 
molecular motion is the cause of heat, that the heat of the sun is 
the cause of growth, that starvation is sometimes the cause of 
death, that jealousy is a frequent cause of crime We should in 
the first case mamtain that the cause and effect are reciprocaUy 
nece-.'^ary , no heat without molecular motion, and no molecular 
motion without heat. In the second, the effect cannot exist 
without the cause, but the cause may exist without the effect ; 
for the f-un shines on the moon, but nothing grows there. In the 
third, the cause cannot exist without the effect, for starvation 
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must produce death, but the eSect may exist without the cause, 
since death need not have been produced by starvation. In the 
fourth case, we can have the cause without the e£Eect, and also the 
effect without the cause , for jealousy may exist without producing 
crime, and crime may occur without the motive of jealousy. It is 
plam, then, that we do not always mean the same by our words, 
when we say that two things are related as cause and effect ; and 
any one who would classify and name the various modes in which 
two thmgs may he causally related would do a great service to clear 
thmking. Now that is the sort of service that Aristotle attempted 
in distmguishing the heads of predicables. Many predicates are 
asserted of the subject A. Those of them are accidents, whose 
cause does not he in its nature as .4, or which, when they belong to 
any individual of the kind A, do not belong to it because it is .4. 
The rest are m some way or another connected causally with A, 
and are predicable of any mdividual because it is A Whether 
Aristotle’s account of the different modes of connexion between 
a subject and a predicate is satisfactory is another question, in- 
volved prmcipally m that of the value of his account of ‘ property 
But that the theory of predicables is closely akm to the question 
of the various senses m which one thing can be the cause of another 
may be seen by this . whenever science tries to find the cause not 
of a particular event, such as the French Revolution (whose cause 
must be as umque as that event itself is), but of an event of a kmd, 
such as revolution, or consumption, it looks in the last resort 
for a commensurate cause What is that exact state or condition 
of the body, given which it must and without which it cannot bo 
in a consumption ? What are those conditions m a pohtical 
society, given which there must and without which there cannot 
be a revolution ’ 

The kindred nature of the two enquiries will be further seen, 
by lookmg at certain cases where it is disputable whether a pre- 
dicate should be called an accident of its subject or not ; for an 
exactly parallel difficulty may arise in determimng whether one 
thing shall he called the cause (or effect) of another or not. An 
accident is a predicate of a subject A, the ground for whose exist- 
ence m that subject does not he in its nature as A. Hodge drives 
a plough ; and a full knowledge of his history would show me 
why he drives a plough, and the ground for it therefore lies m the 
history of the subject Hodge ; it is not of him that drivmg the 
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plough is predicated as an accident But a man drives a plough. 
That is an accident ; for the subject now is not Hodge wholly, 
but a man, and it is not m Lis nature as a man that the ground 
or reason of his driving a plough lies , else should u e all be at the 
plough-tail And j’et no animal but man can drive a plough so 
that it is partly because he is a man that Hodge drives it ; and 
therefore, uhen it is said that a man may drive a plough, the 
relation of the predicate to the subject seems not completely 
accidental Contrast the statement that a cow may be knocked 
down bj' a locomotive There the nature of the subject, as a cow, 
contributes nothing ; it is in no wise necessary to be a cow', in order 
to be knocked down by a locomotive ^ ; and the relation is purely 
accidental 

If we consider these two examples, we see that our account of 
an accident, j'ust given, may be mterpreted in two ways A pre- 
dicate may belong accidentally to the subject of which it is pre- 
dicated either 

(0 when the ground for its existence m the subject does not he 
completely in the subject-concept,® or 

(ii) when the ground for its existence m the subject does not he 
at all m the subject -concept ® 

The first interpretation would rank as accidents of a subject® all 
predicates that are not either part of its definition, or else common 
and pecuhar to that subject, i e properties m the strictest sense ; 
and such, if we take him at his word, is Aristotle’s view But we 
are then required to say that it is an accident of money to be 

^ So far as a cow is a body, and only a bodv can be knocked down, it must 
be allowed that the nature of a cow contributes something to the accident; 
but the second sentence will stand without qualification 

^ When a general term is subject of a proposition, though the proposition 
concerns individuals (designated individuals or not, according as the general 
term is or is not combined with a demonstrative), yet these are characterized 
only by the general term The character by which they are thus distinguished 
IS the suhject-concept If I say that a cow was knocked down by a loco- 
motive, the subject is an individual cow ; it is distinguished in my proposition 
from other obstacles by being a cow; this being a cow, or cowness, is the 
subject-concept What is knocked down is a cow, not cowness ; but being 
knocked down is accidental to cowness in the cow ; and I can therefore say that 
the relation of accident lies between nniversals, though exhibited between 
the instances of them in this cow. It would of course be absurd to say that 
the particular cow contributed nothing to the accident, since it could not 
have been knocked down if it had not been there Students of Professor 
Cook Wilson’s lectures will remember this distinction between subject and 
subject-concept 

* Le. of the subjeot as distinguished by the subject-concept. 
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valuable, since it would have no value if there were nothing to buy 
with it or of coal to burn, since it would not burn m a vacuum. 
The second mterpretation would refuse the name of accident to 
anythmg that could be said about a subject, however rare and 
unconnected the conjunction of circumstances through which it 
came about, where the nature of the subject contributed anything 
at all to the result. Thus we could hardly call it an accident that 
an animal should die of overeating itself, smce it must be an animal 
in order to eat. In practice we make a compromise between these 
extreme interpretations We call it a property rather than an 
accident of belladonna to dilate the pupil, though the result depends 
as much upon the nature of the muscles as on that of belladonna ; 
we call it an accident rather than a property of the plough to be 
a favourite sign for country inns, though its necessary famiharity 
to countrymen accounts for its selection The further pursuit of 
these difficulties does not concern us now , but it remains to be 
shown that they arise also in regard to the relation of cause and 
effect Is the cause of an effect that, given which and without 
anything besides, the effect follows ? in other words, must it contain 
the whole ground of the effect ? then a spark is never the cause of 
an explosion, for it will produce no explosion without powder. Is 
the cause anythmg, however shght, without which the effect could 
not have occurred ? m other words, is that the cause which con- 
tributes anything whatever to the eSect ’ then are cooks the cause 
of health, since there would be httle health without them 

(2) The antithesis between accident and the other heads of pre- 
dicables needs perhaps no further illustration. We may pass to 
the second of the three points enumerated on pp 75-76, viz. how 
to understand the analysis of definition mto genus and differentia. 

It should first be noticed that defimtion is never of an individual, 
but always of what is umversal, predicable of mdividuals — ^whether 
it be what we call their ‘ kind ’, or some state or attribute of them, 
or relation in which they stand. For what is defined is thereby 
marked oS and fixed m our thought as a determmate concept ; 
but the individual is made the individual he (or it) is by an infimty 
of attributes , he is as it were the perpetual meetmg-place of con- 
cepts , we can neither exhaust what is to be said of him, nor make 
a selection, and declare that this is essential to him, and that 
unessential. Moreover, even if we could, we should still only have 
settled what he in fact is, but a second person also might be ; for 

1779 Q 
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every concept is universal. What makes him this individual and 
not another ve should not have deQned, nor could we ; for there 
is something ■which makes me me over and above what can he 
predicated of me , else, what makes me me might also make you 
you ; for ■what can he predicated of me might be predicahle of 
another, you for example , and then why does the same character 
make me me and you you, and not rather make me you and you 
me, or each of us both ? 

We can only define then what is universal, or a concept. But 
we have already said that concepts are the natures of things ; 
and therefore in definmg concepts, we may define thmgs, so far as 
they are of a kind, but not as individuals. It is sometimes main- 
tamed that definitions are not of thmgs, but only of names ^ that 
they set forth the meaning (or, as it is also phrased, the connotation 
of a name, but not the nature of a thing. Yet the names are only 
used to convey information about thmgs ; and to explain ■w hat the 
name means, is to explain what the thmg is said to be Definitions 
then are not really of names , but we shall see later the difficulties 
which drove men into saymg so. 

Now when we define ■we analyse, and the elements into which 
we analyse that w'hich is defined are called, as w e saw, genus and 
differentia These might be called attributes of the subject it 
might be said, for example, that rectilinear figure and three-sided 
are attributes of a triangle But the expression is not quite appro- 
priate , for an attribute implies a subject beyond itself, to ■which it 
belongs ; but the parts of a definition themselves make a whole, 
and coalesce mto the unity to which they belong This may be 
best explamed by a contrast We may take any attributes we 
like — say far, sour, pmk, soft and circular — and we may give one 
name to the aggregate of these. But they do not form one notion ; 
they remam obstmately five If we took a single name to signify 
the possession of these attributes, we could explam the name as 
meanmg that assemblage, but we should feel that m so domg we 
were merely explaimng a name, and not definmg any unity. But 
when we analyse into genus and differentia, this is otherwise ; 
then we feel that the two together really make a smgle notion. 
They have such a connexion in their own nature as makes one fit 
the other, so that they constitute the essence of one thmg, or state, 

^ e.g. Mill, System of Logic, I. -nu. 5. 

* On ' connotation ’ of. tifm, o. vi. 
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or action, or quality, or relation. And the reason for the parts of 
a definition being one ^ is this : that they are not attributes inde- 
pendent but coincident, but the genus is the general type or plan, 
the differentia the ‘ specific ’ mode in which that is realized or 
developed. Take again the definition of a (rectilinear) triangle It is 
a rectilinear figure , but to be merely that is impossible, because 
incomplete There cannot be a rectilmear figure without a definite 
number of sides, though any defimte number above two will do ; 
and if the number m a triangle is three, then three-sidedness is 
the specific mode m which the general plan, or as we may say the 
potentialities, of rectilinear figure are realized in the triangle. 
We may say that the genus and differentia are one, because they 
were never really two Three-sidedness can only be realized m 
a figure, rectilmear figure can only be realized in a definite number 
of sides. The genus therefore never could exist mdependently of 
a differentia, as soft may of sour : nor the differentia of the genus. 
It may be said perhaps that though three-sidedness can only exist 
as the form of a figure, rectilmear figurehood exists independently 
of three-sidedness in the square, the pentagon, &c. But it is not 
quite the same thmg m the square or pentagon as it is m the 
triangle. So mtimately one are the differentia and the genus, that 
though we refer different species to the same genus, yet the genus is 
not quite the same m each ; it is only by abstraction, by ignoring 
then differences, that we can call it the same. Triangle and square 
and pentagon are all rectilmear figures , but in the sense in which 
they actually are such, rectilinear figure is not the same in them 
all. Thus the differentia modifies the genus And the genus also 
modifies the differentia It might be said that three-sidedness is 
not confined to the genus figure , for a triangle is a three-sided 
figure, and N is a three-sided letter. And doubtless, so far as the 
genus is the same m two species, the differentia may be the same 
in the species of two genera. But three-sidedness is plainly 
different in the figure, where the sides enclose a space, and in the 
letter, where they do not ; and the genus as it were fuses with the 
differentia, so that each infects the other through and through. 

Eor this reason the genus is not well described as a larger class 
including the smaller class or species withm it. For the word class 

1 That the parts of a definition are one is a thing on which Aristotle fre- 
quently insists, and says that the mam problem about defimtion is to show 
that oan be. Cf. e.g. Met. Z. ^ H. vi 

Q2 
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suggests a collection, whereas the genus of any species is not a collec- 
tion to which it belongs but a scheme which it realizes, an unity 
connecting it with things different from itself It may seem at 
first plam-speaking, without any metaphysical nonsense, to say that 
a genus is a class of thmgs that all have certain features in com- 
mon ; and that its species is a smaller class composed of some of 
those things, which all possess not only the features common to the 
whole genus, but others not belonging to the other members of it. 
But what is really meant by bemg included in a class ? The phrase 
is sometimes put forward as if it were simple, and presented no 
difficulty , but such is not the case. The words ‘ to be within ’, or 
‘ to be included m ’, have many meanmgs, and we must know w hat 
meaning they bear in the phrase ‘ to be included in a class ', before 
we can know what that phrase signifies. We may distmguish in 
particular two meanings, which are quite mapplicable to the relation 
betw een a genus and its species , but they are more easy to grasp 
than the meaning m which the species can be said to be included in 
the genus, because they can be in a manner represented to the 
senses ; whereas the relation of genus to species can never be repre- 
sented to the senses, but only apprehended by thinking Because 
one of these inapplicable meanings is readily suggested to the mind, 
when we are told that the genus of a thmg is a class m which it is 
mcluded, we fancy that the expression helps us to understand what 
a genus is ; for these inapplicable meanings are easily understood. 
But as they are inapplicable, they help us not to understand but to 
misunderstand the logical relation of genus and species.* 

In the first place, one thmg may be mcluded m another as a 



letter is mcluded or enclosed m an envelope, or 
as Mr. Pickwick and the wheelbarrow were en- 
closed in the pound. In this case, all that is 
included may be removed, yet that m w'hich it 
was mcluded wall be left. Such is clearly not 
the sense in which species are included in a genus ; 
for there would be no genus left if the species 


vanished. Yet the logical relation is often represented by a diagram. 


which inevitably suggests this sense. Tw'o circles are drawn, one 


Though the relation of a species to individuals is not the same with that 
of genus to species in all respects, yet what is said here upon the vice of 
oalling the genus a class in which species are included applies also to ths 
habit of calling the species a class including individuals. 
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enclosing the other ; the genus being represented by the outer and 
the species by the inner circle. It is not impossible to use such 
diagrams without being mfluenced by their obvious suggestions ; 
yet their obvious suggestions are false, and to avoid them is difficult. 

Secondly, a thing may be mcluded in an aggregate, which is 
constituted by that and all the other tbmgs included along with it. 
In this sense a cannon-ball is mcluded in a heap, and a particular 
letter m the pile on my table. We do actually use the word class 
on some occasions to mdicate a total formed in this way ; in 
a school, for example, a class is a certam number of boys taught 
together, and when a boy is moved from one class to another, he is 
sent to do his work with a different set of boys. Here we have 
a notion which is so far nearer the logical notion,^ as that the class 
would disappear upon the disappearance of what is mcluded m it. 
But a httle reflection will show that the logical relation of genus 
to species is no more like that of an aggregate to its members than 
it IS hke that of an envelope to its contents. 

If Tom Smith is m the first class m his school, I should look for 
him among the boys m a particular class-room ; but if a triangle is 
in the class figure, or a Red Admiral m the class lepidoptera, that 
does not mean that I should look for either m a collection of figures 
or of lepidoptera ; it is true that a collection of these objects would 
include specimens of the triangle or the Red Admiral ; but they do 
not belong to their respective genera because they are in the collec- 
tion ; specimens of them are placed m the collection because they 
belong to the genera. Were it otherwise, I could not say that 
a triangle is a figure, or that a Red Admiral is a lepidopteron, any 
more than I can say that Tom Smith is the first class , I could 
only say that as Tom Smith is in the first class, so a triangle is in 
the class figure, and a Red Admiral in the class lepidoptera ; 
whereas it is characteristic of this to be a lepidopteron, and of that 
to be a figure. 

The ‘ class ’ to which species (or individuals) are referred is apt 
not to be thought of as something reahzed m its various members 
in a particular way ; but the genus is somethmg realized m every 
species (or, if it is preferred, m the individuals of every species) 

^ i e. the notion which the phrase * to be included in a class ’ must bear 
in logic, if it IS to be used in any applicable sense at all. And note that even 
a class at school is not a chance collection, but a collection of boys supposed 
to share the same level of attainments. 
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belonging to them, only realized m each in a special way. The diffe- 
rentia carries out as it uere and completes the genus. Individuals 
are not included in one genua because agreeing in certain attributes, 
and then m one species u ithin the genus because agreeing in certain 
other attributes that have no connexion with the first; as you 
might mclude m one island all men who had led hair, and then 
rail off separatelj- within it those of them w ho had wooden legs ; 
wooden-legged could not bo a differentia of the genus red-haired ; 
it must be some modification of red-hairedness itself, and not of the 
men havmg it, which could serve as a differentia to that genus. 
It is therefore a phrase that may mislead, to say that the differentia 
added to the genus makes the species, or makes up the definition. 
For addmg suggests the arbitrary juxtaposition of mdependent 
umts, but the differentia is not extraneously attached to the genus; 
it is a particular mode m which the genus may exist. And hence, 
when we distmguiah the various species of one genus, m what is 
called a logical division,^ assignmg to every species the differentia 
that marks it off from the rest, our several differentiae must be 
themselves homogeneous, variations, as it weie, upon one theme 
and, because each cognate with the same genus, therefore cognate 
with one another If rectilmear triangle, for example, is regarded 
as a genus, and one species of it is the equilateral, the others w ill 
be the isosceles and the scalene where each differentia specifies 
certam relations in the length of the sides , if one species is the 
right-angled, the others will be the obtuse- and the acute-angled : 
where each differentia specifies certam relations m the magnitude 
of the angles The principle that the differentiae must be thus 
cognate is technically expressed by saymg that there must be one 
fundamentum diiisionis , this, however, has its proper place of 
discussion in the next chapter. 

To define anythmg then per genus et dtfferentiam is to put forward 
first a relative^ vague notion and as it w ere the rough plan of the 
thing, and then to render this definite by statmg in what way the 
rough plan is realized or w orked out. And the differentiae are of 
the essence of the things, because they belong to the working out 
of this rough plan. In the definition of organic species (inorganic 
kinds we wdl consider later) this is what we aim at doing. We 
start with the general notion of a hving body, and classify its 
various forms m such a manner as to show how this scheme is 
Cf. it^ra, 0. ▼. 116. 
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realized in successively more complex ways. Our first division is 

the former obviously admit of no composite cellular structure ; in 
a multicellular organism there must be a method of constructmg 
the system of parts. Hence we proceed to differentiate these 
according to the prmcipal modes of structure which they exhibit ; 
on this basis is founded for example the division of the metazoa in 
the ammal kingdom mto coelentera and coelomata ; of coelomata 
into a number of ‘ phyla ’ (<^CA.a, tribes), the platyhelmia or flat- 
worms, annclida or worms, arthropoda, mollusca, echmodermata 
and chordata , of chordata, according to the form which the noto- 
chord assumes, mto hemichorda, urochorda, cephalochorda and 
craniata ; and of craniates, according to the different forms 
which the general principle of cramate structure may assume, into 
fish, dipnoi, amphibia, reptiles, birds and mammals ^ When it is 
said that we start with the general notion of an animal body, it 
18 not of course meant that historically we conceive that, before 
becommg acquainted with mdividnals. We first become acquamted 
with individual plants and animals. But the use of general names 
shews that some apprehension of their common nature comes 
to us from the beginnmg along with our experience of mdividuals ; 
only we may long remain unable, or not endeavour, to formulate 
it. This also applies, at a higher level, to the common nature of 
various species — horse, dog and fox, oak, elm and apple — with 
which we have become famihar; we may detect that there is 
such an identity, before we know what it is, and call them all 
by a generic name, like animal or tree The genus is that with 
which, when we have acquued an msight mto the nature of these 
various kinds, we then start ; it is first m the order of our thought 

^ The extent to which, in subordinating species and genera to a superior 
genus, a common type or plan can be definitely traced through them all, 
may vary at difiercnt stages of a classification The same functions of animal 
hte are diversely provided for in protozoa and metazoa , and within the 
comparative complexity of metazoa, in coelentera and coelomata; but it 
would be impossible to give any one diagrammatic representation of the 
structure of all these, or even of all metazoa Such representations are given 
for coelentera in general, and coelomata in general; yet they are a mere 
outline, in which even the principal organs of many important types are 
sacrificed On the other band, for each separate phylum among the coelo- 
mata zoologists can give a representation, in u hich a place is found for every 
principal organ that all the species of that phylum, though with manifold 
variation of development, at some stage of life or other alike exhibit ; and 
for the subdivisions of the craniata this con be done more adequately than 
for the subdivisions of the chordata. 
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about them when we understand them, not in the order of onr 
acquaintance uith them when we perceive them. Accordmg to 
the Aristotelian formula, it is TTponpor, or Ao'yw Trporepov, not 
ripiv TTpoTtpov : first or fundamental in the nature of the thing, or 
in an account of it, but not uhat strikes us first And Aristotle 
also expressed its function b3’ saj-mg that the genus is, as it were, 
the matter, CXij, of the species or land. 

In saying that a genus is related to its species as matter to form, 
the relation of matter to form is conceived as that of the less 
developed to the more developed, the potential to the actual 
A word of caution is necessary here We often compare two 
particular objects, say a ‘ bone-shaker ’ and a modern bicycle, and 
observing that one carries out more completelj- certain features 
imperfectly present in the other, call them respectively more and 
less developed. The same thing may be observed in the arrange- 
ment of a picture gallery, where the pictures are placed m such an 
order as vill exhibit the gradual development of an artist's style, 
or of the stj le of some school of artists and in a museum, where 
the development of the art of makmg flmt implements is illustrated 
by a succession of specimens each more perfect than the last Now 
m all these cases, the more and the less developed specimens are all 
of them concrete mdividuals each has an actual existence in space 
and time But uith genus and species it is otherwise Thej' are 
not mdividuals, hut universals , the genus does not exist side by 
side with the species, as the bone-shaker exists side by side with 
the best bicj cle of the present dav" , and 3‘ou cannot exhibit genus 
and species separateh' to the senses It is our thought which 
identifies and apprehends the generic tx-pe. say of mammal, m the 
diSerent species, man and horse and ox . and m thmkmg of them, 
we ma_v saj- that the smgle ti-pe is developed m so many divers 
wa\s , but genus and species do not exist m local or temporal 
sucLCssion, the less dei eloped fir^t, and the mere developed later, 
like the specimens which illustrate the development of a type or 
style Obvious as these remarks may seem, they are not super- 
fluous. if they help to guard against the idea that a genns is some- 
thmg mdependent of its species. 

[It w ruld b ' travelling too far beyond the hmits of an elementary 
work to enijuire into the meaning of arranging individuals in an 
order of de^elopmcnt• whether ^Lke plants and ammalsi they 

proceed one from another in a true genealogical aeries, or are mano- 
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of the conception of development is however of ^reat importance ; 
for the complacent application of the notion to disparate subjects, 
under the influence of the biological theory of evolution, by writers 
hke Herbert Spencer has diffused many fallacies. Perhaps it may 
be suggested that, if we wish to know what we mean when we 
apply the conception of greater and less development to the relation 
between mdmdual thmgs, we should first examine what we mean 
by the conception in the relation of genus and species. We cannot 
throw any hght on the relation of genus and species by comparing 
it with what subsists between mdmduals at different stages of 
' evolution ’ , but we may get some hght upon the conception 
of evolution from reflection on our conception of the relation of 
genus to species For the ‘ evolution of species ’ is generally 
supposed to be not mere change, but development , yet it is often 
supposed also to mvolve nothing of the nature of purpose, or design. 
Now unless we find, in considermg mdmdual thmgs, that there 
IS a character or form suggested to us m what we call the less 
developed, but not adequately exhibited there as we conceive it, and 
that this same character or form is more adequately exhibited 
in what we call the more developed thing, we have no right to call 
them more and less devdoped at all. The relation therefore is not 
betii een the thmgs as individual, but between their characters , 
we cannot identify ivith the less developed mdividual the character 
or form which is less developed m it , there is the same at 
different levels of development m each mdmdual , and the evolu- 
tionary history of the senes of mdividuals must be a manifestation 
of such a character or form in them, unless we are to say that 
there is no real development, but only change, and that to call this 
change development is to read into things a fancy of our own. The 
example of such development best known to us is m the activity of 
the intelligence ] 

[In the first chapter, the antithesis of form and matter was 
employed in explaimng how a common character might belong to 
divers thmgs Two shilhngs, we saw, may be said to be of the 
same form, while the matter m them is different . and two proposi- 
tions to be of the same form, so far as each asserts a predicate of 
a subject, while their matter varies with the difference of subject 
and predicate. But m saying that genus is related to species as 
matter to form, it is implied, as between two species, that their 
common genus, the ‘ matter is that m which they agree while 
the specific form assumed by this matter in either is the basis of the 
distinction between them Indeed, the phrase ‘ specific differences ’ 
implies that their differences constitute their form It may seem 
strange that whereas m one sense matter is that which is different 
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[in things of the same form, in another it is that which is the same 
in thmgs of different form 

A httle consideration will show that the common notion m both 
these uses of the term mattar is the notion of something undeveloped. 
With regard to the phrase that calls the genus the matter of the 
speeies, this point has already been illustrated. And when we 
contrast, m a shilling, the matter (silver) nith the form, it is still 
so. We regard a shillmg as an object havmg a certam form (that 
might also be stamped m gold or copper) impressed upon a certam 
matter, silver and say that both are neeessary to its hemg a 
shilling. But the material which the minter takes has a shape as 
much as a shillmg has, though one geometrically less simple ; 
nhereas the matter uhich the metaphysician contrasts uith form is 
really silver as of no shape, or without regard to shape (cf pp 55-56 
supra). Now in thmkmg of silver m abstraction from any shape, 
our thought of it is incomplete As the genus only exists m the 
species, so the matter, silver, only exists m some form It is 
however true that there is no special relevance between the nature 
of silver and the shape of a shillmg, whereas the specific form of 
man can only be reahzcd m the genus mammal ; and hence the 
conception of development apphcs more closely to the relation of 
genus and species, than to the relation of matter and form m 
a concrete thing 

Many controversies have been waged over what is called the 
principium individuatioms What is it that makes one mdividual 
distmct from another individual of the same species ? Some of the 
schoolmen held that, being of the same species or form, they were 
distmct m virtue of their matter , and it followed, smce angels have 
no matter, that every angel is of a different species except their 
species, there is nothing by which they can be distmguished from 
each other We may be less ready to dogmatize with confidence 
about angels than were the schoolmen ; but the fashion of deridmg 
their speculations because they were exercised m solvmg that kmd 
of questions is fortunately m diminished vogue The problem of 
the pnncipium individuatioms is a serious philosophical problem. 

It may throw some further hght on what has been said of the 
antithesis betw een matter and form, to pomt out that matter cannot 
really be the principium indimduationis. Two shillmgs which have 
the same form are said to be of different matter. Now their matter 
is silver but it is not because it is made of silver that one shillmg 
IS different from another shillmg. In that respect all shilhngs 
agree , it is because they are made of different masses or pieces of 
silver that they are different shillmgs But if so, it follows that to 
be of silver is a character common to both pieces (quite apart from 
their being from the same die) , and though we say they differ m 
matter, we mean that though of the same matter, they are different 
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[pieces of it. The problem of the principium individuaiionis is not 
therefore solved by the distinction of matter and form , the shillings 
are different, though of the same form, because m each that form 
is stamped upon a different piece of silver ; but the pieces of silver 
themselves present the same problem, of a common form (the 
nature of silver) in different mdividuals Matter is mdeed, stnctly 
speakmg, not a particular thmg or an aggregate of particular 
thmgs, but a generic concept. We recogmze various species of 
it, which we call elements the elements are different forms of 
matter ; and m calhng them so, we imply something common to 
them all, as we imply something common to man and ox in calling 
them both animals , though we are less able in the former case 
than in the latter to conceive the common or generic character in 
abstraction from its speciffc differences ] 

It hardly needs now to be pomted out, that where the predicate 
of a proposition defines the subject, it is related to its subject far 
otherwise than where it is an accident. We realize (or we should 
realize, if our defimtions \v ere what we aim to make them) that the 
genus, modified or developed in the way conceived, is the subject ; 
the defimtion and that which is defined are not two but one Of 
course, when a green thing is square, the same particular thmg is 
both square and green ; the green thmg and the square thing are 
one thmg ; but here the subject is not an universal, and we have 
only to recognize the coincidence of attributes in the same indi- 
vidual. Bemg green and bemg square are not one, as being a square 
and bemg a four-sided rectangular and reotilmear figure are ^ , there 
is a conceptual umty between these ; between those only an 
accidental. 

It follows that there is a conceptual connexion between any 
Eubj'ect and its genus or differentia ; he who underatands the 
nature of the subject sees that it must be what is predicated of it 
as its genus or its differentia. What belongs to the essence of any- 
thing must belong to it , for else it would not be that kmd of thmg, 
but something different. 

(3) We may now take up the last of the points raised on pp 75-76, 
viz. the ground of the distmction between essence and property ; 
since the last paragraph suggests the question. What do ite mean 
by the essence ? If the essence of anything be what makes it what 

^ Aristotle would express this by saying that to ifkuipovmay ho T^rpayavov, 
but TO eioai 13 not TO TfTpayava eivui — the green IS bijuaro, hut gr^rn- 

ness IS not squareness ; whereas triangularity is thr(,c-udccl-iLc.tiUiiuii- 
figurehood. Cf. supra, pp. 16, n. 1, and 22-23. 
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it is, of course it would be something different, were any element 
in its essence wantmg , but u hat makes it what it is ’ 

Those who hold the view, already mentioned, that dehmtion is of 
names only and not of thmgs, have an answer ready here, agreeable 
to that view. They say that we cannot tell what makes anything 
what it IS, but only what makes it to be called by a certain name ; 
and that the w'orld might have been spared much useless con- 
troversy, if men had realized that by the essence of anythmg they 
meant no more than the attributes which they agreed should be 
signified by a general name or, as Locke called it the nominal 
essence The essence is on this view determmed arbitrarily, i e. 
by human convention, though doubtless not without regard to 
human convenience — in particular, the convenience of conforming 
our nomenclature to what experience shews us of the grouping 
of qualities m thmgs The view is readily suggested by a con- 
sideration of material thmgs If we were to regard only the 
definitions of geometry, it would appear paradoxical to mamtam, 
that men determmed arbitrarily what to mclude m the definition 
of circle or rectilmear triangle, and what to omit. Manifestly 
you declare better what a rectilmear triangle is by saying that it 
is a three-sided rectilmear figure than by saying it is a rectilmear 
figure whose angles are equal to tw'o right angles , or a circle, by 
saymg that it is the figure generated by the revolution of a straight 
Ime m one plane round one of its extremities remaining fixed, than 
by saymg that it is a plane figure havmg a larger area than any 
other of equal perimeter What has led men to suppose that 
definition is a matter of fixmg the meaning of names is chiefly the 
difficulty found m definmg natural kmds, i e the various species 
of animal, plant, or morgamc element ; m despair they have looked 
to the signification of the name for the only meaning of the essence 
of the thing Our procedure with abstract notions like wealth 
or crime or liberty has lent support to the same view In these 
cases, the subject defined cannot be presented to the senses m an 
example, as can gold, or the holm-oak, or the buffalo , we cannot 
be sure therefore that different men intend to define the same 
thing, when they offer definitions of such notions , and instead of 
settlmg first by its appearance that a given act is a crime, or an 
object wealth, or a state one of liberty, and then argumg to its 
nature from our definition, we have rather to determme whether 
^ V. Esaay concerning Human Undenlanding, Bk. UL o. ui. § 15. 
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it is to be called a crime, or wealth, or a state of liberty by con- 
sidering whether its nature is such as mankind, or particular 
writers, have agreed to signify by those names. Hence it might 
appear that in the case of abstract terms ^ at any rate, convention 
settles what the essence of them shall be ; in the main it is not 
really so, even with them , for the understanding of facts would 
not then be facilitated as it is by the substitution of ‘ better ’ for 
‘ worse ’ definitions of abstract terms , but the plausibility of the 
view here adds weight to the arguments which are drawn, m the 
manner we must now proceed to show, from the definition of 
natural kinds. 

Suppose that we wish to define the natural substance dog, or 
gold The forms of language recognize a difierence between a sub- 
stance and its attributes , for we say that Gelert is a dog, but not 
that he is a faithful , and speak of a piece of gold, but not of a piece 
of heavy Yet when we define a substance we can only enumerate 
its qualities or attributes,^ and leave out of account what it is that 
has them. What attributes of Gelert then are we to enumerate, 
to explam what we mean by calhng him a dog ’ or what attributes 
of a weddmg-rmg, to explain what we mean by callmg it gold ? 
In each case a certain fixed nucleus, as it were, of attributes, holdmg 
together in repeated instances and through great varieties of cir- 
cumstance, is mcluded in our concept of a thing called by such 
a general concrete name But which attributes are to form this 
nucleus, and on what prmciple are we to make our selection ? If 
it be said that we are to mclude every attribute common to all 
dogs, or all gold, two difficulties arise The first is, that we should 
include in our notion of dog or of gold all the properties, as well as the 
attributes that are to constitute the definition • for the properties 

^ Such complex abstract notions were called by Locke ‘ mixed modes ’ ; 
which he said we could define, because we had first made them by putting 
together simple notions (or in his language, simple ideas) with which we 
were perfectly acquamted. The expression ‘ mixed mode ’ has not estab- 
hshed itself ; perhaps because the words are not well adapted to convey the 
meanmg which Locke intended by their combmation ; but it would be useful 
to have an appropriate expression to mdicate what he meant. Cf. Essay, 
Bk II c. xxii 

^ We have, however, seen, in discussing genus and differentia, that these 
cannot well be called attributes. But it might be urged, that although they 
cannot be attributed to any other ‘universal ’ as qualifymg it, they must 
be attnbuted to something which in any individual is what has the sub- 
stantial character, in virtue of which we call it a dog or gold, as well as 
having such other attributes as mangy or fine-drawn ; of., however, pp. 51-67, 
stiyra. 
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of a kind are the predicates common and peculiar to all the indi- 
viduals of that kmd ; and hence we should still lack a principle 
upon which to discriminate between property and essence The 
second difficulty is more serious We are to include in our defini- 
tion of a kind every attribute common to all individuals of that 
kind , but until w e have defined the kind, how can we tell whether 
a particular mdividual belongs to this kmd or another ? Let the 
definition of gold be framed by collecting and examining every 
piece of gold, and notmg down the attributes common to them all ; 
the task is impossible in practice, but that might be overlooked ; 
it is, however, vicious in theory , for it implies that we already 
know what gold is, or what makes a particular thing a piece of 
gold, and can by that knowledge select the things which are to be 
exammed, as specimens of gold, m order to determme the nature 
of that substance Thus we seem to be movmg m a circle ; what 
is gold we are to settle by an examination of the things that are 
gold , what things are of gold, by know mg what gold is. 

Hence our selection must be arbitrary , for we have no principle 
on w hich to make it. We may take a particular atomic weight, the 
power to resist corrosion by air, ductility, malleability, and solu- 
bility in aqua regia ; and say these constitute gold, and are its 
essence. And in that case its colour is a property, or for all we can 
tell, an accident , for we can see no necessary connexion between 
a yellow colour and all or any of those attributes, and if W'e found 
a white metal with those five attributes we should have to call it 
gold. But if we chose to include yellow colour with them in our 
defimtion, then nothing could be gold that was not yellow ; yellow 
would be of the essence of gold ; but only because w e had decided 
to give the name to no metal of another colour , it would be the 
meaning of the name that fixed the essence, and the essence would 
be only ‘ nominal ’. 

It has been assumed m the above that the attributes included in 
the definition may be not only arbitrarily selected, but without any 
perceivable connexion among themselves ; so that any attribute 
omitted from the definition should drop at once into the rank of 
accident , the essence is only a collection of attributes comprised in 
the signification of the same name, and there are no properties at 
all And some logicians have maintained that we can never see any 
necessary connexion between different attributes , and that when 
we speak of them as universally connected, we really mean no more 
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than that they have been very frequently found accompanying one 
another. Without for a moment agreemg with this opmion (which 
demes any sense in the distmction between a connexion that is 
necessary and universal, and a conjunction that is accidental) it 
may be admitted that we often regard attributes as necessarily and 
universally connected, because we beheve that with fuller know- 
ledge we might see into the necessity of the connexion, when as yet 
we cannot actually do so. This is markedly the case with the 
various properties of an morganic substance , and the kinds of plant 
and animal also present us with many mstances where difierent 
peculiarities m a species are inferred to be ‘ correlated because 
the same conditions seem to afEeot them both, or because within 
our experience they are uniformly present and absent together, 
without our bemg able to understand the connexion between 
them. 

The difiBculty of determining what attributes are essential to 
a substance, and therefore of discrimmatmg between essence and 
property, does not however arise entirely from the seemmg discon- 
nexion among the attributes of a kind. It arises also, at least m 
the organic, from the great variation to which a species is liable 
in divers mdividuals. Extreme mstances of such variation are 
sometimes known as border varieties, or border specimens ; and 
these border varieties give great trouble to naturalists, when they 
endeavour to arrange all mdividuals m a number of mutually 
exclusive species. For a long time the doctrme of the fixity of 
species, supported as well by the authority of Aristotle and of 
Genesis, as by the lack of evidence for any other theory, encouraged 
men to hope that there was a stable character common to all 
members of a species, and untouched by variation ; and the 
strangest deviations from the type, excluded under the title of 
monstrosities or sports or unnatural births, were not allowed to 
disturb the symmetry of theory. Moreover, a working test by 
which to determme whether mdividuals were of difierent species, 
or only of difierent varieties withm the same species, was furnished, 
as IS weU known, by the fertility of ofisprmg , it being assumed 
that a cross between different species would always be infertile, 
like the mule, and that when the cross was uniformly mfcrtile, the 
species of the parents were different. But now that the theory 
of organic evolution has reduced the distinction between varietal 
and specific difference to one of degree, the task of settlmg what is 
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the essence of a species becomes theoretically impossible. It is 
possible to describe a type ; but there wiU be hundreds of charac- 
teristics typical of every species Who is to determine what degree 
of deviation m how many of these characteristics will make a 
specimen essentially or specifically different ? Will it not have 
to be decided arbitrarily at the last ? so that here again our use 
of names wiU settle what is essential to the species. Everything 
will be essential that we require in a specimen m order to call it by 
a certain specific name 

Such are the reasons for saying that the essence of anything is 
settled by the meaning that we give to names, and if the essence 
is thus arbitrary or fixed by convention, the distinction between 
essence and property is similarly infected But that distinction is 
obnoxious to another objection, already noticed on p 93 : that if 
the property is common and pecuhar to the kind, it ought to be 
included in the essence, because connected w'lth it universally and 
necessarily It is as little possible for a rectilinear triangle not to 
contain angles equal to two right angles, as not to have three sides ; 
as little possible for a Ime not to be straight or curved, as not to be 
the limit of a superficies. If the property of a subject is grounded 
in the nature of that subject alone, why is it not regarded as a part 
of its nature ? if it is grounded partly m the nature of the subject, 
partly in conditions extraneous to the subject, then the subject 
only possesses it m a certam conjunction, and it ought to bo 
called an accident.^ 

Havmg thus presented our difficulties, we must endeavour their 
solution. 

The inexpugnable basis of truth m the theory of the predicables 
lies first m the distmction between the necessary and the acci- 
dental - secondly, m the analysis of definition into genus and 
differentia The first underlies all mference ; the second, all classi- 
fication. But the notion of essence, and the distmction between 
essence and property, are not apphcable in the same way to every 
subject. 

They present at first sight no difficulty in geometry. The 
essence of any species of figure mcludes so much as need be stated 
m order to set the figure as it were before us . whatever can be 
proved of such a figure umversally is a property Thus the 
definition is assumed, the properties are demonstrated , and 
* CL aupra, pp. 80-81. 
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that is the true Aristotelian distinction bet-ween essence and 
property. 

But how aie the prupuiLies demonstrated ? Only by assuming 
a great deal else besides the definition of the figure of which they 
are demonstrated We assume, for example, the postulates , and 
that means that we see that we always can produce a straight line 
indefinitely m either direction, or ]om any two pomts, or rotate 
a straight line in one plane about its extremity. We assume the 
axioms , and that means that we see, e g , that any two right angles 
must bo equal ; and that if a straight Ime 
AB falhng on two other straight lines CD, _ 

EF makes the sum of the angles GAB, ^ 

EBA equal to the sum of the angles DAB, — 

FBA, CD and EF must bo parallel, and ^ 
if not, not , we assume also in one proposition all that w e have 
already proved in others It is seldom from considermg merely the 
definition of the figure which we contemplate that the perception 
of its properties follows , we must set the figure mto space-relations 
with other lines and figures, by an act of construction , and the truth 
of our conclusion mvolvea not solely the essence of the figure as set 
out m its definition, but that taken together with the nature of 
space ; for it is really the nature of space which we apprehend when 
we realize that the sum of the mterior angles made by tn o particular 
parallel straight lines with a line that cuts them is the same on either 
side of it, or that a given straight line can be produced to meet 
another with which it is not parallel. Another pomt must be noticed. 
It was said that whereas the properties are demonstrated, the 
definitions are assumed ; but that does not mean that they are 
arbitrarily taken for granted. They are assumed, because they are 
what we start with. But they are not arbitrarily taken for granted, 
because it is self-evident to us that the existence of a figure as defined 
is possible , and this is self-evident, because m the process of definmg 
we reahze in an actual or imagmary example that such a figure can 
be constructed. We know that three straight Imes are enough to 
make a figure, because we make it of them in imagination ; we 
know that a figure may have five sides, because we see the pentagon 
before us. It is this power which geometry possesses of creatmg m- 
stances of the objects of its own study that distinguishes it from the 
non-mathematical sciences And it creates its objects by construct- 
ing them — ^1. e. by drawmg Imes and surfaces ; and m this possesses 

ins H 
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a natural principle upon iihich to distinguish between property 
and essence. For though commonly, m geometry, properties are 
commensurate with their subjects, and may be reciprocally demon- 
strated, yet everythmg depends upon the pou er mentally to see the 
hues and surfaces , thus the angles of a triangle determme the position 
of its hnes as much as the position of the hnes determines its angles ; 
but it is only through dividmg space by Imes that the angles can ho 
reahzed The visible figure is therefore our necessary startmg- 
pomt. A definition which fails to determme that w aits for applica- 
tion until the figure can be pictured. Let a circle be a plane figure 
havmg a larger area than any other of equal perimeter , that does 
not set a circle before us , an mfimty of figures can, we see, be made 
by a Ime that returns upon itself and is flexible at will , and the 
property specified wdl not, previously to demonstration, afioid us 
any means of selectmg the figure intended But say that a circle is 
the plane figure generated by the revolution of a straight line about 
one of its extremities remammg fixed, and then we have it before 
ns, then we understand what it is about which the property of 
havmg a larger area than any other figure of equal perimeter is 
aflGumed Once agam, m geometry there are no happenmgs, no 
conjunctures It is true that m order to geometrize we have, 
actually or m thought, to draw the figures • but our process of 
drawmg only renders visible space-relations which we conceive are 
eternally present everywhere m space Therefore the circle or the 
triangle is not subject to mutation on diSerent occasions , there is 
nothmg to prevent it at one place or time from bemg the same as at 
another ; and the conditions under w hich it exists do not vary ; 
the general nature of the space m which it is is uniform and constant. 
Hence the properties of any geometrical figure, though, as we have 
seen, we must take the general nature of space mto account, as well 
as the definition of the figure, m order to reahze then necessity, may 
yet without risk of any false deduction be regarded as if they were 
grounded m the essence of that figure alone. For the general nature 
of space IS a ‘ constant ’ ; it is everywhere the same, and conditions 
every figure alike ; it is not because that ever changes, that different 
figures have different properties, but because the figures are different.^ 
Geometry therefore deals with subjects capable of defimtion : 

1 Some deny that we know Euclid’s axioms , they are only the most 
convenient assumptions. Even on this view, though we shall have demon- 
strated the properties which m Encbdean geometry ore demonstrated of the 
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in which the definition serves to set the subject before us : and 
in which the distinction between essence and property, though 
from one point of view questionable, is from another sound It is 
questionable, so far as the properties of a figure are as necessary 
to it as its definition, and do not really any more depend on the 
definition than the definition on them But it is sound, so far as 
the essence is that nith w'hich we must start, in order to have the 
figure before us, and say anythmg about it, while the properties 
are what we can demonstrate. The process of demonstration may 
require that we should make a further construction than what the 
figure itself demands ; but this further construction is not necessary 
in order that we may apprehend the figure itself , and hence the 
definition, iihich as it were constructs the figure, gives us what is 
essential, the demonstration what is necessarily bound up therewith.^ 
Now the science of geometry, both m Aristotle’s day and since, 
has been apt to seem the model of what a science should be ; and 
that deservedly, so far as its certamty and self-evidence go. But 
though wo may desire an equal certamty and self -evidence m other 
sciences, w'e must not ignore the difierences between their subject- 
matter and that of geometry , nor must we assume that the dis- 
tmction of essence and property will have the same applicability to 
concrete bodies as to figures m space The subjects which w'e study 
in chemistry, m botany, or m zoology, are not constructed by us ; 
they are complex, and for all w e know may difEer much m different 
instances , and they exist under conditions which are not con- 
stant (hke space) but infimtely various Hence in them we cannot 
expect to find the determination of the essence, and the separation 
between that and its properties, as soluble a task as in geometry. 

Let us consider first the defimtion of morgamc kmds Here, 
since a compound may bo defined by specifymg its composition, 
our problem deals wuth the elements. It will be mstruotive to look 
for a moment at the Greek treatment of this question There were 

figures defined only subject to these assumptions, the definitions of the figures 
will have the function stated above. So far as non-Euclidean geometry 
deals with what cannot be constructed or imagmed, the above statement of 
the distinction between essence and property for it have to be quahfied. 
In analytical geometry, the distinction between essence and property is 
harder to draw ; yet it must be remembered that unless we could envisage 
the figure, there would be nothing to analyse. Cf also mfra, p. 333 

^ Yet where there are alternative modes of constructing a figure (e g an 
ellipse) it will be arbitrary which of them we select to define it by , ue can 
only say that the defimtion must enable us to construct the figure. 

H2 
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two main attempts to define the famous four elements of Empedocles, 
earth, air, fire, and water. Plato supposed that they differed m the 
geometrical construction of their particles, those of earth bemg 
cubic, of air octohedral, of fire tetrahedral, and of water eicosihedral. 
If these \\ ere their differentiae, u hat w as their genua ? We can only 
reply, solid.^ They were something filling space, of different figures 
In assummg the concrete thmgs which he defined to fill space, Plato 
did u hat every one u ho defines a natural substance does. We do not 
always mention this character m our definition , we might define a 
scabius, for example, as a certain kmd of composita , but to be a com- 
posita mvolvea it ; and it is necessary if the definition is to furnish 
the conception of a material thing at all In taking geometrical 
figures as his differentiae, he attempted to gam m physics the 
advantages which geometry derives from our power of constructing 
its objects ; but he failed to show how the sensible properties of the 
different elements were connected with their respective figures. 
Aristotle preferred the method of those who distinguished the 
elements not by the figure of their particles, but by the mode m 
which they combmed certain fundamental sensible qualities, heat, 
cold, moisture, and drjuess Fire he thought was the hot and dry 
substance, water the cold and moist, earth the cold and dry, air the 
hot and moist These defimtions have the disadvantage of usmg 
terms that possess no very precise sigmfication How hot is un- 
mixed fire, and how moist is pure water ? 

Modern science recognizes m each element a whole legion of 
common and pecuhar attributes Some of these, such as its atomic 
weight, are conceived to be constant or to characterize the element 
in all conjunctures , others it only exhibits upon occasion ; this is 
the case, for example, with its reactions towards other bodies. We 
have very httle msight into the inter-connexion of the various 
attributes thus characterizmg each element , but unless we are to 
regard everythmg m nature as accidental, we are bound to believe 
them mtercormected ^ It is impossible to mclude in its defimtion 
all that IS known to be characteristic of an element ; and for the 
mere purpose of identification, many of the attnbutes of an element 
would servo equally well. But we prefer to select as differentiae, 
and mclude m the definition, such attributes as appear, m some 

* Or perhaps, regular solid 

“ On what kind of evidence particular attributes are held to be connected, 
it is the busmess of the theory of the inductive sciences to show. 



rv] OF THE PREDICABLES 101 

form or another, in all or a large number of elements ; because we 
are thus able to exhibit the divers elements as related to one another 
upon a scheme, or m other words to classify them. Thus the atomic 
weight of a substance is more suitable for defining it than some 
peculiar reaction which it exhibits, although perhaps less useful for 
identifymg it , because all elements must have some atomic weight, 
but no other need exhibit the same sort of reaction. If, houever, 
a reaction is common to a number of substances, it may serve as 
a ground for collecting those mto one class, like the acids : the 
common reaction bemg a generic character ; especially when for 
any reason, such as the number of attributes that are commensurate 
with it (i. e are found where it is found, and not vhere it is absent), 
such reaction seems to count for much in the bemg of the substances 
to which it belongs. 

Such considerations may guide us m choosing what to include 
in our dcfimtion ; and we shall also ceteris partbns prefer for diffe- 
rentiae those attributes that are continuously exhibited to those 
that an element only exhibits in a rare conjuncture. Nevertheless 
it is plain that our procedure is m great measure arbitrary , and 
the distinction between essence and property is not applicable as it 
was m geometry For among the constant attributes of an element 
we cannot start with some and demonstrate the remainder , and 
those which it exhibits only m particular circumstances are not pro- 
perties m the full sense. We may indeed call it the property of an 
element to exhibit a certain reaction in certain circumstances ^ , but 
whereas the ‘ circumstances ’ under which geometrical figures exist 
and possess their properties are in every case the same (bemg their 
existence m space), the circumstances relevant to the manifestation 
of the several properties of an element are different , hence we 
cannot afford to omit the statement of them in statmg its properties ; 
and smee they are often very numerous and complex, and mvolve 
many other substances, it may be more natural to refer the property 
to a compound, than to one element. Nevertheless, smee causal 
connexion is fundamental m the notion property, we rightly regard 
these attributes as properties rather than accidents. For although 
the subjection of an element to any particular conditions rather 
than others is strictly speakmg accidental, since it depends upon 

^ Cf. At. Top, e. i. 128'* 16 iiiroSlSarm Si to ’Siav 5 icnfl’ alrb Koi rifl 5 Trpoj 
cTfpov Kat iroTt (‘ a property is ascribed to a subject either per se and always 
or in a particular relation and tune 
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historical causes that are independent of the nature of that element, 
yet its behaviour when subject to those conditions is not accidental : 
so that it is fairly called a property of gold to be soluble in aqua 
regia, though very little gold be so dissolved. On the other hand, 
we call it an accident of gold to he m the cellars of the Bank of 
England , for though it is not accidental that it should lie where it 
is placed, but its domg so is connected with other features in the 
nature of gold, yet that the particular place should be the cellars 
of the Bank of England no more illustrates a general prmciple, 
than that the aqua regia m w hich it is dissolved should have been 
bought in Cheapside No reasonmgs that apply to gold universally, 
but only historical reasons, will show that certain parcels of gold 
must be lymg there 

The use of the singular without the article (as m a proper name) 
when we say that gold is malleable, or iron lusts, or silver tarnishes, 
is worth remark It implies that we think of gold, or silver, or 
iron as one and the same tlung alwaj's that w e are looking to the 
umty of kmd, and not the particular specimens Different parcels 
of the same element may be found in divers states, solid, hquid or 
gaseous, crystallized or uncrystalhzed, in molecules of diflerent 
numbers of atoms, and so forth But we conceive that any one 
sample is capable of all states whereof any other sample is capable ; 
they have no ‘ mdividuahty Even when w'e mvestigate the 
properties of a compound, so far as the composition is really known 
with accuracy, w'e have the same conEdence m attributmg to that 
compound umversally the properties discovered m a particular 
sample. But m organic kinds, though w e may know the chemical 
composition of the parts, we cannot know with the same accuracy 
the composition of the heterogeneous parts into the whole Hence 
we do not know how far difierent mdividuals are capable of the 
same behaviour. And if an organism has a real unity, the differences 
between one and another mdividual of the same kind will never be 
fully explicable from their composition 

Indeed the problem of distmguishmg between essence and property 
in regard to organic kmds may be declared msoluble If species 
were fixed if there were m each a certain nucleus of characters, 
that must belong to the members of any species either not at all or 
all m all . if it were only upon condition of exhibitmg at least such 
a specific nucleus of characters that the functions of hfe could go on 
in the individual at all ; then this nucleus would form the essence 
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of tho kind. But such is not the case. The conformity of an 
individual to the type of a particular species depends on the fulfil- 
ment of an infinity of conditions, and implies the exhibition of an 
infinity of correlated peculiarities, structural and functional, many 
of which, BO far as we can see (like keenness of scent and the property 
of perspiring through the tongue m dogs), have no connexion one 
with another There may he deviation from the type, to a greater 
or less degree, m endless directions ; and u e cannot fix by any hard- 
and-fast rule tho amount of deviation consistent with bemg of the 
species, nor can u e enumerate all the pomts, of function or structure, 
that in reality enter mto the determination of a thmg’s kind Hence 
for definition, such as wo have it m geometry, we must substitute 
classification ; and for the demonstration of properties, the discovery 
of laws. A classification attempts to establish types , it selects some 
particular characteristics as determmmg the t3^e of any species ; 
these characteristics should be (a) of the same general kmd for each 
typo withm one genus, or, as it was expressed on p 86, variations 
upon the same theme, in order to exhibit the mutual relations of 
agreement and divergence among the various types : (6) important, 
or, as one might say, pervasive . that is, they should connect them- 
selves m as many ways as possible with the other characters of the 
species It will be the description of the type, drawn up on such 
pimciples as these, that will serve for defimtion It is avow^edly 
a mere extract from all that would need to he said, if we were to 
define (upon the supposition that we could define) any species of 
plant or animal completely. 

The full nature of an organic species is so complex, and subject 
to so much variation m different mdmduals, that even if it could 
bo comprised in a defimtion, the task of science w'ould hardly con- 
sist in demonstratmg its properties To discover the properties 
of kmds belongs to the empirical rather than to the scientific stage 
of botany or zoology. Science proceeds to ask what it is in any 
kmd on which a particular property belongmg to it depends. 
Herem we break up or analyse the complex character of the kind, 
in order to determme what we call the laws of organic hfe. If a 
species, for example, is keen-scented, that must depend upon 
conditions that are but a small part of what would be mcluded m 
a complete account of its nature In order to find the commen- 
surate subj’ect of w'hich a property is predicable, we must abstract 
from all in the species which is not relevant to that one property ; 



104 


AN INTRODUCTION TO LOGIC 


[chap. 


and our subject u ill not be the concrete kind, but one determined 
by a set of conditions in the abstract. The property whose eonditions 
we have found is of course the property not of those conditions, but 
of anj’thmg that fulfils those conditions ; keen-scentedness, for ex- 
ample, IS not a property of a particular construction of the olfactory 
organ (though u e should call it an effect of this), but of an ammal in 
whom the olfactory organ is thus constructed , the law s of orgamo 
life suppose of couise that there exist organisms in which they 
are exhibited We may still speak therefore of properties of kinds ; 
but the demonstration of them considers the nature of the kind 
only so far forth as it concerns the property in question The 
property is not common and peculiar to the kind, if other kinds, as 
may well be the case, agree with it in those respects on w'hich the 
property depends ; or if it depend* on conditions which cannot 
be fulfilled except in an individual of that kmd, but are not fulfilled 
m every mdividual thereof 

Such reflections led the schoolmen to distmguish four senses of 
the term property — 

1. td quod pertinet omni sed non soh . thus it is a property of the 
cow to give milk , but other animals do the same , and to give milk 
is the commensurate propertj' not of a cow but of a mammal ; bemg 
causally connected with a feature which though present m a cow' is 
present in other species besides ^ 

2 id quod perlinet soli sed non omni . thus it is a property of 
man to write poetrj% but not umversally ; for the writing of poetry 
requires powers which no creature but man possesses, but which 
also one may not possess and yet be a man. 

3 id quod pcrtinet omni et soli, sed non semper • in this sense it is 
a property of the male egret to grow a certain kmd of feather, much 
used by ladies in their hats , but only to grow it at the pairmg season. 

4 id quod pertinet omni et soli et semper . m this sense it is a pro- 
perty of a rectilmcar triangle to have its angles equal to two right 
angles , but it is difficult to find an example of such a property 
among organic kinds, for a feature so constant and umversal would 
be regarded as part of the essence . unless like the schoolmen we 
call it a property m this sense to be capable of exhibiting a property 


1 If all the subjects possessing the property are in one genua, it is called 
a generic property Anstotlo's definition of property as a commensurate 
predicate not included m the cssonce places a generic property nntlA,. the 
head of accident. Cf. p. 126, irvfra. 
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in sense 3 ; they often gave it as an illustration of property in the 
third sense that man laughs ; and in the fourth sense, that he is 
capable of laughter ; for the capacity is permanent, but the exer- 
cise of it occasional 

In all these uses of the term ‘property the notion of a necessary 
or causal connexion is retained , hut commensurateness u ith the 
subject IS not msisted on m all No doubt a commensurate subject 
for every predicate is to he found , but only by specifymg the 
precise conditions (in an organism or in whatever it may be) on 
which the property depends , but the concrete thing is the subject 
about which we naturally make propositions, naming it after its 
kind , and kinds being complex may agree together in some pomts 
while differing in others with intricate variety ; so that when wo 
have distmguished the species to which things conform, and the 
attributes which they possess, we cannot divide the latter among 
the former without overlappmg 

Many general and abstract terms, which form the subj’ects of 
propositions, designate neither natural substances nor mathematical 
entities. There are names of quahties and states of thmgs, like 
softness or putrefaction : or psychical states and processes, like 
pleasure, anger, volition of the mateiial products of human or 
animal skill, like pump, umbrella, bridge or nest : of natural features 
of the earth’s surface, like beach or valley : of determinate parts of 
an organism, hke cell or sympathetic nerve : of forms of human 
association, hke army, university, democracy, bank. It would be 
tedious to proceed further with such an enumeration About all 
of these terms it is to bo observed that the notion of them involves 
a certam abstraction Bridge and psimp are concrete terms, but 
they are names given to material things because they serve a cer- 
tain purpose, or exhibit a certam structure , and all else m the 
nature of the thing is disregarded, in considermg whether it is 
a bridge, or whether it is a pump In attempting to define an 
element on the other hand, or an orgamc speeies, we have to wait 
upon discovery, m order to know the nature that a thing must 
possess as gold, or as a crab , the whole nature of the concrete 
thing forms the subject of our enquiry It is the abstract character 
of the terms which we are now considermg, or the limited extent 
of then signification, that renders them more capable of satis- 
factory definition , they are least definable, where that which 
they denote is most complex ; thus it is easier to define army 
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than democracy, and rigidity than putief action The more complex 
any subject, the less is it possible to exhaust its nature in any 
brief compendium of n’ords, and the greater also are its oajjauitiea 
of various behaviour under varjmg conditions , all these are part 
of the notion of it, and no definition will really bo worth much to 
any one who cannot realize how different the thing defitned would bo 
in different circumstances Thus a definition of democracy means 
most to him w hose mind is most fully stored w ith a knowledge of 
history and of institutions and of human Me , he can realize w'hat 
government of the people by the people for the people (if that were 
our defimtion) really mvolves But comparatively little know ledge 
18 needed in order that the definition of a bridge may be fully under- 
stood It will be readily seen, that what has been said of the diffi- 
culty of determming either property or essence m regard to natural 
kmds apphes also to such terms as we are now considermg in pro- 
portion to the complexity of the notion to be defined , the more 
complex the subject, and the greater the range and variation of the 
modes m w hich it manifests itself, according to the conditions under 
which it exists, the more arbitrary becomes our choice of characters 
to be included m the definition, and the less can properties be com- 
mensurate attributes 

We have now reviewed the theory of predicables as it was first 
propounded , we have seen that the scheme of knowledge which it 
implies cannot bo reabzed upon all subjects , that it is best exem- 
plified m mathematics, and in other sciences w'hich deal with 
abstractions. But we have also seen that it contams distmctions 
of great value and importance. These are 

1 the antithesis between an accidental conjunction (or comci- 
dence) and a necessary or conceptual connexion ; 

2. the conception of the relation of genus and differentia, and of 
the unity of genua and differentia m a single notion , 

3. the resting the distmction of essence and property upon the 
distmetion between that which we start with and that which wo 
demonstrate therefrom ; though this use of the term property 
cannot alw'ays be adhered to m practice. 

It remams to say a few words upon the Porphyrian doctrmo. 

It differs to appearance in one point alone ; the Porphyrian list 
of predicables substitutes Species for Definition. But that difference 
implies a change m the point of view. It implies that we are to 
find the meaning of these five terms — Genus, Species, Differentia, 
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Property, Accident — ^in the relations which its predicates bear to 
an individual subject not as an individual of a certain sort, but barely 
as that individual , for it is of individuals as individuals, not as of 
a certain sort, that their species (such as man, or horse, or parrot- 
tuhp] are predicated.^ And various mconvemences arise from this 
change. First and foremost we have to determme what is a true 
species, and hat only a genus within a wider genus ® Do I pre- 
dicate his species of Cetewayo when I call him a man, or when I call 
him a Zulu ? if Zulu be a species, man is a genus, though included 
withm the wider genus of mammal, craniate, or animal ; but if 
man is the species, Zulu is an accident. The question thus raised 
is reaUy msoluble ; for species, as is now behoved, arise gradually 
out of varieties. It gave rise to many great controversies, as to 
whether a species were something one and eternal, mdependent of 
individuals, or on the other hand no more than a name. These 
opposite views were mdeed older than Porphyry or the mediaeval 
thinkers who discussed them so earnestly ; nor can any philosophy 
refuse to face the controversy between them But it was a mis- 
fortune that the theory of predicables should have got mvolved in 
the controversy ; partly because it led to a mode of stating the 
fundamental issue v hich is not the best : partly because the true 
value of the theory of predicables, as a classification of the relations 
between umversals predicated one of another, was lost sight of m 
the dust of the dispute between the reahsts and the nommalists. 

A second mconvemenoe m the Porphyrian doctrme is that while 
beg innin g by distmguishing the relations of its predicates to an 
individual, it cannot contmue true to this standpoint. Species is 
properly predicated of an mdividual ; we ask what is the species not 
of man, but of Cetew'ayo , and if the species can be analysed into 
genus and differentia, it is possible to regard these as predicated of 

^ There is a suggestioD in Aristotle’s Topics of this point of view, for he 
allows that “hiov may mean a peculiarity that distinguishes an individual 
from others; cf. the passage quoted, p. 101, n. 1, supra, and c i. 129'^ 2-6. 
But his doctnne as a whole implies that the subject term is general. 

^ In technical language, what is an infima species and what a species 
svbaUema ; it was said that a species subalterna ‘ proedicatur de diSerentibus 
specie ’, an infima species ‘ de difierentibus numero tantum ’. But it is clear 
that this does not help us to solve the problem : how are we to determine 
whether men differ in number only and not in kind T It is no easier than to 
determine whether man or Zulu is the infima species ; being in fact the same 
problem restated. Looked at from the other side, the species subalterna 
can of course be called the genus subaltemum s cf. Crackenthorpe’s Logie, 
Bk. I. 0 . iv. 
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the individual belonging to the species Neveitheless they are his 
genus and difEercntia not as this individual, but as an individual of 
this species. And similarly u ith property and accident a propei ty 
IS necessary to its subject, either absolutely or under definite condi- 
tions, 1 e it belongs to a subject of a certain sort because it is of 
this sort, or of this sort under these conditions , an accident is not 
thus necessary , it belongs in a given mstance to a subject of this 
sort, but not because it is of this sort, and so need not belong in 
a second instance But of a subject indicated by a proper name 
of an mdividual as this individual — v e cannot thus distmguish the 
predicates A predicate uhich is connected with one character in 
the being of an mdividual is merely comcident vith another ; but 
a proper name does not signify one character to the evclusion of 
the rest Without such selection, \i e cannot say w hether a predicate 
IS property or accident If it is asked whether it is a property of 
Cetewayo to talk, or fight, or be remembered, ve must demand, of 
Ceteu ayo considered as u hat ’ Considered as a man, it is a property 
of him to talk ; considered as an animal pci haps it is a property of 
him to fight , but considered as a man, or as an animal, it is an 
accident that he should be remcmbcied, though perhaps a property 
considered as a barbarian vho destrojed a British force So long 
as vve consider him as Cetenayo, vie can only say that all these 
attributes are predicable of him They all help to constitute 
his bemg as Ceteuayo, though not all as a barbarian who destroyed 
a British foice 

Thirdly, the Porphyrian doctime gave rise to a division of acci- 
dents mto separable and inseparable which, if a singular teim be 
the subject, is confused, if a general, self contradictory * An m- 
separable accident of an mdividual is an accident of the species 

1 Or by a designation, unless we regard only the general terms in the 
designation, and not the dcmonstiative which makes it singular. ‘ The king * 
13 a designation , if I say that it is a property of the king to be exempt fiom 
prosecution, I mean of a king, and therefore of George V. 

* Tfiuiic 8ia<j)fpciv \ey«rat erepav mpov, orav a^^apiara irv/i/3e/3ijKdTi to frepov 
Tov crepov &ia<jiepei, axiopurrav Se (rvp^cjSijicdr oTov yXovudrij; ^ ypviroriir ^ oiX^ 
cK Tpavparos e’l/a-Kippadela-a, Porpb. leaij c 111, ( ‘ One thing 13 said to diSer 

peculiarly from another when it difiers by an m&epaiable accident And an 
inseparable accident is such as greyness of the eye, hook-nosedness, or the 
seal of a wound ’) Porphyry indeed says that accidents in general subsist 
primarily in individuals — sai ra pev (rvpfi^^ijKaTa ctti tqjv aropav rporjyovpevas 
v^iorarai, if> c X, and also that they are predicated primarily of individuals — 
dXXa rp Tfyovptvas ptv toiv an pav (sc Kanj /opeirai, from the context) and 
secondarily of the species containing these, Kara diirtpov Si \&yov ml rat 
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under which he is considered, but inseparable in fact from him. 
Thus it IS an inseparable accident of a man to be born in England, 
but a separable accident to wear long hair , because he can cut his 
hair short, hut cannot alter his birthplace Now this notion of an 
inseparable accident is confused, because the attribute is called an 
accident in relation to the species, but inseparable m relation to the 
individual , the whole phrase therefore involves two standpomts at 
once. And the distinction between separable and mseparable acci- 
dents thus understood has really nothmg to do with the doctrme of 
the predicables as a classification of conceptual relations between 
a subject and its predicates There are, properly speakmg, no 
accidents of an individual as the complete concrete individual. The 
Old Pretender might have been bom elsewhere than m England, 
and might ha\ c cut his hair shorter : regardmg him as the son of 
James II, each of these thmgs is an accident ; but regardmg him 
completely as the man he was, there was reason for each, and 
neither could have been otherwise without certam historical cir- 
cumstances being different, though history does not usually concern 
itself with tonsorial mcidents in the hves even of prmces. That 
one thing was alterable while he hved and the other unalterable 
leaves them equally accidents from one standpomt, and equally little 
accidents from the other. If however the subject of which a pre- 
dicate IS said to be an inseparable accident be a general term, 
then the expression is self contradictory. Porphyry said that 
blackness is an inseparable accident of the crow. But if it is an 
accident at all, then it is a mere comcidence that all crows are black, 
and there is nothmg m the fact that a bird is a crow requirmg it to 

irepiexovTav ra (Wofia, ib c vi But he docs not seem to see that it is not 
from their relation to the individual that they are called accidents. I'or 
his account of the distinction between separable and inseparable accidents, 
cf 0. V o'Vfi^e^rjKos de cvrii/ o yti-erai Kai airoyiyeTai ii7roK€tfievov 

(jidopas diaipcirai Si ds Sio' to ptv yap airoi x<>>pnrroi» e’vTi, to Si axioptarov. 
TO pev oZv KaBevSfiv X’opuTTOv (rv/ij 3 c 07 KOT, to Sc pc\ai> dmi a\a>piaTtoT ru xopaKi 
KOI ru AlOioiri avp^ePr/KC, SuvaTai Sc cmvorfBqvai Koi Kopa^ \tVKos xal 
aTToffaXai/ Tqv xpoiav yoipir ^dapas too xmoKcipcvov, (‘Accident IS what comes 
and goes without the destruction of the subject. It is of two kinds, separable 
and inseparable. To sleep is a separable accident, to be black is an inseparable 
accident of a crow or an Bthiopian ; a crow can bo conceived to be white 
or an Ethiopian to have lost his colour without the destruction of the sub- 
ject ’) That he regarded inseparable accidents as predicated both of species 
and of individuals as subject is clear from c vi to Se pc\ap too tc clSoos rmv 
KopahJOV KOI Tcov Kara pepos (so. KaTqyopciTai), aop^c^qKor So axo)p‘(rrov, Kai to 
K ivdadat avSpan-oo tc koi Imrov, tv o'op^c^qKO! (‘To be black 13 pre- 

dicated both of the species of crows and of crows severally, being an inseparable 
accident, and to move of man and horse, being a separable accident ) 
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be black ; it cannot therefore be inseparable, however constant in 
our experiences the conjunction may have been. Per contra, if it 
is mseparable, that must be because the nature of a crow as such 
requires it, and then it cannot be an accident. The so-called in- 
separable accident of a species is really an attribute which we find 
to characterize a species so far as our experience extends, without 
knowmg ivhether its presence depends on conditions necessary to 
the being of the species, or partly on conditions in the absence of 
which the species may still exist That amounts to saymg that we 
do not know w hether it is an accident or a property ; and so a phrase 
is adopted which implies that it is both 

It would be well therefore to abandon the division of accidents 
into separable and inseparable ; and it would be well to abandon 
the Porphyrian list of predicables m favour of the Aristotelian.^ 
Either list raises very difficult questions ; but those which have 
been discussed in this chapter are questions that must be raised, 
whether we attach httle value or much to the use of the terms 
Genus, Species, Differentia, Property, and Accident The attempt 
to think out the connexions between one thing and another is so 
vital a feature of our thought about the world, that Logic may not 
ignore the consideration of it Abstract terms, and general con- 
crete terms, signify not individuals as such, but as of a kind We 
do regard attributes as connected with one another, and with the 
kmd of a thmg, sometimes necessarily and universally, sometimes 
through a conjuncture of circumstances in the history of an m- 
dividual. We need a termmology m which to express these differ- 
ences. We do conceive substances, attributes and states, that cannot 
be analysed mto mere assemblages of simple qualities, but only 
per germs et dijferentiam These are the facts which justify this 
somewhat difficult part of logical theory. 

* Mr C C J. Webb has called my attention to the following interesting 
passage in John of Salisbury, MeJMogvxm, in. 6 ‘ Froinde quid genus aut 
diffimtio, quid aocidens sit aut propnum, docet [Aristoteles] longe commodiua 
his qui in Forphino aut Categonis explanandis singuli volumina multa et 
magna consenbant. In consilium illorum non veniat anima mea, neo aliquis 
amicoium meorum proeceptoribus his utatur.’ 



CHAPTER V 


THE RULES OF DEFmiTION AND DIVISION : 
CLASSIFICATION AND DICHOTOMY 

In the last chapter the nature of Definition was discussed at some 
length , but nothing was said of the technical rules in which the 
requirements of a good defimtion have been embodied. The process 
of dividmg a genus into species was also mentioned, but neither 
were the rules given which should be observed m that It seemed 
better to defer to a separate discussion these and one or two cognate 
matters. Treated first, they would have been less mtelhgible. 
But what has been said about the relation of genus and difierentia, 
the practical difficulties that he m the way of adequately de finin g 
certam — ^indeed most — terms, and the homogeneity which ought to 
charactenzo the differentiae of the several species m one genus, 
should serve to render the present chapter easily mtelhgible. 

The rules of definition are as follows . — 

1 A dejimtion must give the essence of that which is to be defined. 

The essence of anything is that m virtue of which it is such 
a thing It is m virtue of being a three-sided rectihnear figure that 
an 3 d;hmg is a rectihnear tnangle . m virtue of bemg an institution 
for the education of the young, that anythmg is a school : in virtue 
of having value m exchange, that anythmg is wealth We have 
seen, however, that m the case of natural kmds, and m some degree 
of highly complex abstract notions, the essence cannot be comprised 
in the compass of a defimtion, or distmguished very sharply from 
the properties of the subject. In these cases one must be content 
to do the best he can ; remembering — 

(а) That the attributes included m the definition should always 
be such as are the ground of others rather than the consequences. 
Thus the higher species of mammal are better defined by the char- 
acter of then dentition than of their habitual food , smce the kmd 
of food that an animal can eat depends on the formation of its 
teeth, and not vice versa. 

(б) That we must not give only some comparatively isolated 
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attiibutes of the subject, but also indicate the kind of subject 'which 
these attributes qualify. This is done by giving its genus, ^ and 
hence our second rule is : 

2 A definition must be per genus * et differentiam (sive differentiae) . 

The better the definition, the more completely ivill the differentia 

be something that can only be conceived as a modification of the 
genus • and the less appropriately therefore v ill it be called a mere 
attribute of the subject defined Thus a lintel is a bar placed to 
form the top of a doorway , it can hardly be called an attribute 
of a lintel that it forms the top of a doorway, for that imphes that 
having already conceived a Imtcl, I notice this further as a charac- 
teristic of it , whereas really, until I have taken this into account, 
I have not conceived a Imtel On the other hand, it sodium 
be defined as an element exhibitmg hne D in the spectrum, the 
differentia here may fairly be called an attiibute. For one may 
have a pretty definite notion of sodium without knowing that it 
exhibits this Ime m the spectrum The complexity of the subject 
under definition is m this case such that w’hatever be taken to serve 
as differentia can be only a small part of its w hole nature , we have 
a pretty substantive concept (if the phrase may be allowed) without 
the differentia; and therefore this appears as a further charac- 
teristic, w'hich is really selected because it is diagnostic, i e it is a 
feature by w'hich instances of the subject can be readily identified. 

3. A definition must be commensurate with that ivhich is to be 
defined: i.e be applicable to everythmg mcluded m the species 
defined, and to nothmg else. 

4 A definition must not, directly or indirectly, define the subject by 
itself. 

A subject is defined by itself directly, if the term itself or some 
synonym of it enters into the definition The sun might, for 
example, be thus defined as a star emittmg sunlight ; or a bishop 
as a member of the episcopate Such error is a httle gross ; but 
in the mdirect form it is not uncommon It arises with correlative 
terms, and with counter-altemativeB,’ where one is used to define 

^ Cf. At Top, f V. 142’’ 22-29. But properties, according to Aristotle 
(An Post j3 x), are defined per causam et subjectum, i e. by specifying the 
subjects in which they inhere, and the cause of their inherence in their subjects. 

“ Where there is a series of terms in subordination, per proximum genus 

3 Where a subject occurs in two forms, and every instance must exliibit 
either one or other, then these forms may bo called counter-alternatives. 
Thus in number, the counter-altoinatives arc odd and even ; in a line. 
Straight and onrred ; in sex, male and female ; in property, real and per- 
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the other. A cause, for example, is ill defined as that which pro- 
duces an efiect, or an eSect as the product of a cause , for correla- 
tives must be defined together, and it is the relation between them 
that really needs to be defined , this is the ground of applying both 
the correlative terms, and in defining this, we define them. The 
objection to defining a term by help of its counter-alternative is 
that the latter may with equal right be defined by it. If an odd 
number is a number one more than an even number, the even is 
similarly that which is one more than the odd It sometimes 
happens, however, that counter-alternatives cannot really be defined 
at all ; if a man does not immediately understand from examples 
that a categorical proposition either affirms or denies, there is no 
other knowledge to which we can appeal m order to explam to him 
the nature of the distinction, for it is umque ; and in the same way 
there is no definmg the difierence between straight and curved. 
In such cases, to explain one counter-alternative by the other, 
though not definition, is sometimes the best course we can adopt ; 
for their mutual contrast may help a man to apprehend them both, 
and he may be more familiar with one than with the other. 

There are subtler modes of defining a thing indirectly by itself. 
We may use a term mto whose defimtion that which w’e profess 
to be defimng enters. Aristotle illustrates this by a defimtion 
of the sun, as a star that shmes by day , for day is the period duimg 
which the sun is shinmg ^ J S Mill’s ^ defimtion of a cause as the 
invariable and unconditional antecedent of a phenomenon errs in 
this particular , for unconditional cannot really be explained without 
presupposmg the conception of cause 

It should be noticed that where the thing defined is designated by 
a compound word, it may be legitimate to employ in its defimtion 
the words that form parts of the compound. Thus a ball-race is 
the hollow way between the axle and the wheel m ivhioh the balls 
run that are used to take the thrust of one agamst the other. The 
term ball, used m this definition, is not of course what had to be 
defined. 

6 A definition must not be in negative where it can be in positive 
terms. 

The propriety of this rule is obvious. A defimtion should tell us 

sonal, &c. Contraries, and opposites generally, may be wrongly used to define 
one another in the same way. 

^ Top. f. iv. 1421* 34. * System of Logie, III. v. § 6 ; of. infra, p. 405. 

177a 1 
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what the thing defined is, not what it is not. This it must do up 
to a point in nammg the genus , but unless the species is distin- 
guished by Iduking altogether some character which, in one form 
or another, other species possess, it should contmue domg so m 
naming the difierentia An acute-angled triangle, for example, 
should be defined, not as one containing neither a right angle nor 
an obtuse angle, but as one contammg three acute angles In this 
case it is true that a very httle knowledge of geometry would 
enable any one to extract from the negative information of the 
former defimtion the positive characterization of the latter But 
the negative difierentia is in itself inadequate, and such w'ould 
in most cases leave us quite uncertam what the subject positively 
is If real property were defined as property that cannot be trans- 
ferred from place to place, we should not necessarily gather that it 
was property m land If anger be defined as an impulse not 
directed to obtauung for oneself a pleasure, who is to understand 
that it IS an impulse to repay a hurt ? But for the reason indicated 
in the exception above, a defimtion with negative differentia is 
not always faulty. In defining a privative or negative concept 
it is mevitable. A bachelor is an unmarried man , and the very 
meanmg of the term is to deny the married state. Injustice, 
said Hobbes, is the not keepmg of covenant A stool is a seat 
for one without a back to it And short of this, definition by 
a negative differentia is justifiable, in defining a species which 
is distmguished from other species m its genus by lacking what they 
possess ^ Thus Amoeba protens is an amoeba w'lthout a nucleus ; 
the melancholy thistle {Carduus heterophyllus) is differentiated by 
the absence of prickles But it must not be assumed that because 
a term is negative m form it need be negatively defined , intem- 
perance is the excessive mdulgence m strong drmk. 

6 A definition should not be expressed in obscure or figurative 
language. 

The use of obscure words where plain and familiar words are 
available is a fault in defimtion, because it mihtates against the 

^ From Watts’s Logic. In the defimtion of injustice, the genus, conduct, 
is not stated. 

‘ My attention has been called to this class of cases by Miss Augusta Klein, 
from whom I borrow the illustrations ; such definitions are diagnostic The 
subject so defined exhibits the generic character as determinately as other 
species But the definition, instead of stating in what ways that character 
is positively determined, names a part or feature whose absence makes a 
notable difference. For positive and negative terms cf. supra, o. ii, pp. 40-40, 
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otject of definition — viz that one may understand the nature of the 
t hing defined. The use of figurative, or metaphorical, language is 
a graver fault, because metaphors, where they are intended to do 
more than merely to emhelhsh speech, may suggest or lead up to a 
right understandmg of a subject, but do not directly express it. 
Memory, for example, is ill defined as the tablet of the mmd ; for 
though knowledge is preserved in memory, so that we can recover it 
again, and writing is preserved m tablets for future reference, yet 
the two thmgs are very different, and the actual nature of what we 
call memory is as httle like that of a tablet as possible. 

It must be remembered that language is not necessarily obscure 
because it is technical. Every science is bound to use ‘ terms of art ’ 
which will be obscure to the layman, but may express the matters 
belonging to that science clearly and precisely. The obscurity 
forbidden is that which would be acknowledged by those acquamted 
with the field of study to which the defimtion belongs. 

In the process of Definition, we take some species, or other 
concept, and distinguish m it its genus and differentia. Thus 
wealth is that which has value m exchange. There may be things 
which have value, but not m exchange — the air, for example, which 
has value m use , these are not wealth, and with them, m defining 
wealth, we are not concerned , though they belong to the same 
genus. But we might be mterested m distinguishing the different 
species which all belong to one genus , and this process of dis- 
tinguishing, or of breakmg up a genus mto, the species that belong to 
it is called Logical Division. 

Logical Division is a process of great importance in science. 
Things belonging to one genus will be studied together ; and the 
aim of our study will be to discover all the general propositions 
that can be made about them. But though there may be some 
statements that will apply to everything contamed withm the 
genus, others will only be true of a portion. And the better our 
division of the genus into its species, the larger will be the number of 
general propositions that can be made about its species or parts. 

Division ^ is closely alhed to Classification ; and both to Defini- 
tion. The difference between Division and Glassification seems to 

^ In Logic, if Division is spoken of without any qualification. Logical 
Division 13 meant ; though there are other operations of thought, to be 
mentioned later (pp, 132-133), to which the name Division is also applied. 

12 
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bo principally this, that we divide the genus, but classify the parti- 
culars belonging to it In other words. Division moves downwards 
from the more general to the more special. Classification upwards 
from the particulars through the more special to the more general. 
This, at least, is the difference which one would mtend to indicate 
if he contrasted the tw o operations , but in actual practice our 
thought moves in both directions at once ; and the process of 
dividing a genus is at the same time one of classifying the things m 
the genus. If, for example, one were asked to divide the genus 
novel, he might suggest a division mto the novel of adventure, of 
character, and of plot , but he would at the same time run over in 
thought the novels that he had read, and ask himself if they could 
be classed satisfactorily under these three heads 

The close connexion between Division or Classification and 
Definition is obvious If w e divide a genus into species, it must be 
by the help of differentiae, w hich serve to define the species we are 
forming. If the genus rectilinear figure, for example, be divided 
according to the number of a figure’s sides into those with three, 
with four, and w ith more than four sides, w c obtam the definitions 
of triangle, quadrilateral, and polygon. In a classification also, the 
classes estabhshed must be distmguished by characters that will 
serve to define them 

A division may be carried through several stages, i e the species 
into which a genus is first of all divided may themselves be sub- 
divided mto species , and this may be contmued until the species 
reached no longer require subdivision. The species with which a 
division stops are called inflmae species; the genus with which it 
starts, the summum genus ; and the mtermediate species, subaltern 
genera, i e genera (for they are genera m respect of the species 
next below them) subordmated to another genus ^ The proximum 
genus of any species is that next above it in the series ; and the 
words superordinate, subordinate, and co-ordinate are used to mdicate 
respectively the relation of any genus to those below it, above it, or 
standmg on the same level with it (i. e. havmg the same proximum 
genus). These terms are also used in reference to a classification ; 
for a classification when completed may be regarded as a division 
and vice versa The co-ordmate species into which a genus is 

^ Cf. p 107, n 2, supra. According to one doctrine, nature has determined 
Inhere division should stop, and infimae species are fixed by nature , according 
to the other, they are fixed by us ynih lefeienoe to ooi purpose or con- 
venience, CX, p. 06, supra. 



V] 


RULES OF DEFINITION AND DIVISION 


117 


divided are sometimes called its constituent species,^ as together com- 
posmg or makmg up the genus. 

A diinsion, or a classification, may be set out in a scheme, some- 
what after the manner of a genealogical tree. The followmg is an 
example : — 

Nebula 

I ^ 1 

Irresolvable Resolvable 

(i.e. clusters of stars) 

Spiral Lenticular Irregular Containing variables Not known to con- 
tain variables 

The followmg are the rules which should be observed in a logical 
division — 

1. A division must be exhaustive : i. e there must be a place for 
everything belonging to the genus in one or other of the constituent 
species into which it is divided. This rule may also be expressed 
by saymg that the constituent species must be together equal to the 
‘ totum divisum ’. 

The necessity of this rule hardly needs indicating. The aim of 
division is to set out in orderly relation whatever is included within 
a certain genus ; and if the division is not exhaustive, this is not 
done Suppose that an income-tax is mtroduccd , it is necessary 
that the Act imposing it should state u hat forms of wealth are to be 
regarded as income, and taxed accordmgly The rent of land and 
houses IS clearly a form of income, and would be included m the divi- 
sion of that genus ; but if the owner of a house hves in it instead of 
lettmg it, he receives no rent Nevertheless, he enjoys an income, in 
the shape of the annual value of the house he hves in, just as truly as if 
he had let that house, and received for it a sum of money sufficient to 
hire himself another , and he ought to be taxed if he lives m his own 
house as much as if he lets it But if the income-tax Act omitted to m- 
clude among the species of mcome the annual value of houses occupied 
by their owners, he would escape payment on that head altogether. 
Such is the practical importance of makmg a division exhaustive. 

2. The constituent species of the genus must exclude each other. 

Unless we secure this, we do not properly divide ; for the iiarts 

of that which one divides must be separate from each other 

^ In Latin, membra dividentia, aa the species are conceived to share the 
genus amongst them. 
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There are two ^\ays in ^^hlch a breach of this rule may come 
about. We may co-ordinate with a species another which ought 
properly to he fauhordmated to it , as Dr Johnson la said to have 
divided the mhahitants of the country north of the Tweed mto 
Scotchmen and Damned Scotchmen , or as the proverb distm- 
guishes ‘ fish, fiesh, fowl and good red herrmg In these mstances 
the logical error points a sarcasm , but in itself it is comparable to 
the procedure of the philosopher, who cut two holes in his door, 
a large one for the cat and a small one for the kitten 

The second mode m which this rule is broken is by a cross- 
division , the nature of this will be explamed m connexion with the 
rule now followmg 

3. A division must proceed at every stage, arid so far as possible 
through all its stages,^ upon one principle, or fundamentum divisionis. 

The fundamentum divisionis, the principle or basis of a division, 
is that character of the genus, m respect of which the species are 
differentiated.* Let the genus be soldier , m a soldier we may 
look to the mode m w'hich he fights, the military rank which he 
holds, or the conditions of service by w'hich he is bound Proceedmg 
upon the first basis, we should divide into artillery, cavalry, infantry, 
engmeers, and flying corps , perhaps staff and commissariat ought 
to be added Proceeding upon the second, we should divide mto 
officer and private, officer bemg again divided into commissioned 
officer and non-commissioned Proceeding upon the third, mto 
regulars, reserve, and territorials When the division is carried 
further than one stage, the same fundamentum divisionis should 
be retained in the later stages which was used m the first If the 
division of soldier mto artillery, cavalry, mfantry, engmeers, and 
flying corps be prolonged, we might divide artillery mto horse- 
artillery, field-artillery, garrison-artillery, and mountam-battery ; 
cavalry mto hght and heavy dragoons, lancers, and hussars ; 
infantry into mounted and unmounted But it would not be 
proper, unless we wish to distmguish our species by combmations 
of differentiae, after beginning with the mode of fighting as our 
fundamentum divisionis, to proceed with that of mihtary rank, and 
divide artillery mto officers and privates ; for that is a division of 
soldier generally, and not of artillery any more than of cavalry, 
infantry, or engmeers ; so that if it is applied to one of these species 
it must equally be apphed to the others. 

* Of. infra, p. 131. * Cf, supra, o. iv. pp. 86, lOL 
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A division which proceeds on more than one fundamentum 
divisionis at once is called a cross-division ; as if one were to divide 
soldier into artillery, cavalry, privates, and territorials. It is called 
a cross-division, because the grouping required by one basis cuts 
across that required by another , in distinguishing privates, for 
example, from other soldiers, we disregard the distinction of cavalry 
and artillery, takmg all members of both those arms who are not 
officers A cross -division is worse than useless , for instead of 
assistmg to an orderly arrangement of things in thought, it intro- 
duces confusion. 

It IS plain that m a cross-division the constituent species will 
not exclude each other. The only security for their being mutually 
exclusive hes in their being formed upon one basis ; for then they 
are distinguished by the different modes in which they exhibit the 
same general character Rut if different characters A and B are 
taken, both of them belonging to the genus, everj'thmg withm the 
genus will exhibit some mode of both these characters , and the same 
individuals which are mcluded m a species that is constituted by the 
particular mode a ' m which it exhibits the character A may also be 
mcluded in a species constituted by the particular mode b ' m which it 
exhibits the character B , hence a' and 6' may not exclude each other. 

There are two apparent exceptions to be considered to the state- 
ment that, where more than one fundamentum divisionis is employed, 
the resultmg species do not exclude each other 

The ancient division of matter mto the four elements, already 
alluded to as having been adopted by Aristotle,'’ proceeds (or 
appears to proceed) upon a double basis, of temperature and of 
humidity. Matter is either hot or cold , matter is either moist or 
dry , and hence four species ere established, the hot and dry (fire), 
the hot and moist (air), the cold and dry (earth), the cold and moist 
(water). But there is not really a cross-division here. We do not, 
while professing to divide upon the basis of temperature, at the same 
time introduce species founded upon the basis of humidity (as if 
we were to distinguish the hot, cold, and moist elements) ; our real 
basis is neither humidity nor temperature, but the combmation of 
the modes of temperature 'with the modes of humidity And such 
a basis offers a pecuharly favourable opportunity for a good di'vision. 
For given a certain number of characters m a genus, each found m so 
many different modes, and granted that every member of the genus 
* Ct, supra, 0 . iv. p. 100, 
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must exhibit each character in some mode, and no character in more 
modes than one, then the possible alternative combmations are 
discoverable ^Mlh malhemaltcal precision. But it is only where the 
combinahon of certain characters happens to be of primary impor- 
tance, that such a basis of division can be profitably adopted. There 
would be no advantage in applying the method in such a case as 
the division of the genus soldier, where, if we took the three bases 
of mode of fighting, mihtary rank, and conditions of service together, 
assuming five alternatives under the first head, three under the 
second, and three under the third, w e should obtain a division into 
forty -five members These would be mutually exclusive , yet 
such a result would for most purposes be valueless , for the three 
bases of division are not such as it is useful to attend to together ; 
though in a particular connexion, as, for example, in drawing up 
a scale of rates of paj”, it might be advisable to proceed thus.^ 

In the above case, a cross-division seemed to be employed when 
it was not , in the next it might seem not to be employed when it is. 
It may happen that m respect of the mdividuals belongmg to them, 
the constituent species mto which a genus is divided upon one basis 
oomcide respectively w ith those into w hich it is divided upon another. 
Thus angiosperms, or plants whose seed is contamed in a pericarp, 
may be divided according to the method in which they form new 
w ood mto exogenous and endogenous , and according to their mode 
of germmation in the seed into dicot3'ledonous and monocotjde- 
donous It happens that all the exogena are dicotyledonous, and 
all the cndogena monocotyledonous , so that if the genus were 
divided into exogena and monocotyledons, there would not in fact 
be any plant that fell within both members Nevertheless, the 
division IS logically a cross-division, for there is nothmg that we can 
see to prevent the existence of such a plant, and we can imagme 
endogena w hich are dicotyledonous ; and therefore that our con- 

1 Dr Venn, Empinail Logie, c. xiu pp 318-321, points out the part played 
by this method in Symbolic Logie Suppose a class S, whose members are 
characterized by the presence or absence of each of the attributes X, T, Z; 
but not aU combinations are found. Then we may work out mathematically 
the class-comparlments determined by the difierent possible combinations of 
differentiae; and if we symbolize the absence of X by X", there will be 
XYZ, X'TZ, XY'Z, XYZ', and so on Then the statement that whatever 
IS X and T is Z is equivalent to saying that the class-compartment XYZ' 
IS not ‘occupied’, and can be written symbolically ' XYZ' = Q'. Such 
methods of symbolization may facilitate the working out of the implications 
of a number of propositions relating to the same genus. But they do not 
express the common character of all reasoning. 
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Btituent species do not overlap must bo regarded as our good fortune, 
whereas it ought to anse out of the necessity of the method on 
which our division proceeds And even if we came to understand 
the connexion between these diSerences in mode of wood-formation 
and of germination, such a division would still be vicious , for it 
would not exhibit our species as necessarily excluding each other ; 
and this because (what is more important) it would not exhibit 
them as alternative developments of a single, or common, notion.^ 

There is a form of division called Dichotomy, which is of necessity 
exhaustive, and the species yielded by it of necessity exclude each 
other , for it divides the genus at every stage into two members 
(as the name implies), which respectively do and do not possess 
the same differentia ; everythmg in the genus must therefore belong 
to one side of the division or the other, and nothing can possibly 
fall into both. Animal, for example, may be divided into vertebrate 
and invertebrate, body into animate and manimate, substance into 
corporeal and mcorporeal , each of these divisions is exhaustive, 
and its members mutually exclusive. 

Some logicians have held that m order to secure these advan- 
tages all divisions ought to proceed by dichotomy. But the truth 
seems rather, that when a division is undertaken with the view of 
classifying or arrangmg all that is contained m the genus, dicho- 
tomy should not be used. Its use is m analysmg or de finin g some 
one subordinate species It may, however, sometimes be used to 


^ A crosB-division is in fact a defect of principle, which is not removed 
because practical inconveniences are avoided. H Sidgwick, in his Methods 
of Ethics, holds that it is reasonable for a man to seek bis greatest pnvate 
happiness, and also to seek the greatest happiness of the greatest number ; 
and he admits that, so far as happiness in this life is concerned, these principles 
would conflict in their apphcation to many situations He thinks however 
(v. Concluding Chapter) that this ‘ fundamental contradiction ’ would be 
removed, if the Deity by a system of rewards and punishments hereafter 
made it for the greatest happiness of the individual to promote the greatest 
happiness of the greatest number. But the theoretical difficulty, that reoson- 
abk action is conceived in two ways, between which we see not only no 
necessary connexion, but possible collision, would still remain. So in the 
division of angiosperms into endogenous and dicotyledonous, the specification 

S rooeeds disparately, and the absence of collision is an ‘ uncovenanted mercy 
E a genus were merely ‘items of connotation’, to which differentiae were 
added as farther items (cf. Venn, op at , c. xu. p. 310), such procedure in 
dividing it would have no impropriety : angiosperms X ( = abc) could be 
divided into Xd and Xe. Thus we see the impropnety is evidence that we 
do regard the relation of genus and differentia in the way described in the 
previous chapter : that the alternative species of a genus are so many ways 
m which the same nature is realized or carried out. 
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show that a division w hich is not dichotomous is nevertheless exhaus- 
tive, and the constituent species exclusive of each other. 

The reason ^hy dichotomy is out of place as the principle of 
a classificatory division is that we desire in a division to exhibit our 
various species as alternative developments of a common notion ; 
at every stage the genus is further particularized by the differentiae 
which we introduce in constituting its species , thus the division of 
the genus soldier, according to mode of fighting, into artillery, 
infantry, cavalry, engineers, and flying corps, was carried further 
by particularizmg the way in vhich the artillery may be con- 
stituted for different fightmg purposes, or the cavalry armed, &c. 
But one side of a dichotomy is alvi ays characterized negatively, by 
the non-possession of the attribute which characterizes the other 
side ; and there is therefore no positive notion, except the origmal 
genus, vhich we can develop in the subdivision of this side. Now 
it may be sometimes convement to use negative differentiae in the 
course of a classification, when one species or subaltern genus is dis- 
tinguished from the rest by lackmg a character ■« hich they exhibit.^ 
But this IS not done upon any principle of dichotomy ; for there 
might be several co-ordinate species or subaltern genera distmguished 
by different forms of that character which the one lacked ; and then 
the division w ould not be dichotomous, but as mamfold as the facts 
required. Thus albinism might be co-ordmated with several varieties 
of pigmentation And the further differentiation of the subaltern 
genus differentiated negatively would be made by means of some 
fresh generic character , whereas when dichotomy is adopted as 
a principle, the negative differentia is mtroduced before exhausting 
the co-ordinate forms of the generic character first used as a basis ; 
so that at each stage the remainder of these appear as variations of 
the lack of the last form taken as a positive differentia Thus the 
land of a country may be divided, accordmg to the use to which it is 
put, mto buildmg-land, farm-land, forest, means of communication, 
pleasure-ground, and waste ; each of these ‘ subaltern genera ’ 
may be subdivided, farm-land for example into arable, pasture, and 
orchard : orchard agam according as bush-fruit, tree-fruit, or hops 
are cultivated. But if we were to proceed by dichotomy, we should 
divide land mto buildmg-land and land not used for building ‘ the 
latter into farm-land and non-farm-land non-farm-land into forest 
and not forest, and so forth. Now such a division would not only be 
* Of. supra, p. 114, n. 2. 
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far more cumbrous than one unhampered by the method of 
dichotomy, as may be seen by settmg both out in scheme as 
follows — 


Land 


Building-land Farm-land Forest Means of com- Pleasure- Waste 

munication ground 


Aiable Pasture Ore 


Of busL^ruit Of tree-fruit Of hops 
Land 


uard 


1 


Building-land Land not usee for building 


Farm-land Non-farm-land 


Arable Not arable Forest Not iorest 

I . L 


Pasture Not pasture Means of communication Not means of communication 


Orchard Not Orchard Pleasure-ground Not pl easure-grou nd 

Of bush-fruit Not of Lush-fruit Waste Not-waste 


Of tree-limit Not of tree-fruit 

. I . 


Of hops Not of hops 


but it fails entirely to exhibit its species as altemative developments 
of a common notion, or (as it was put in the last chapter) variations 
on a common theme. To build on it, to farm it, to let it grow 
timber, &c., are so many ways of using land ; to plough, to graze, 
and to raise fruit from permanent stocks on it are three ways of 
faxmmg, and therefore of usmg it ; to grow bush-fruit, tree-fruit, 
and hops on it are three ways of raising fruit on it from permanent 
stocks, and therefore of farming and therefore of using it.^ But 

^ Perhaps orchards (if they may be held to include all ground used for 
raising fruit from permanent stocks} should be divided according os they 
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to farm land is not a way of not building on it ; a forest is not a 
form of not being a farm ; roads and railways, which occupy land 
that is used as a means of communication, are not modes of not 
being a forest , to use land as pleasure-ground is not a particular 
way of not making a road or a railu ay along it ; to leave it waste 
is not a particular way of not usmg it as pleasure-ground. Neither 
again is grazing a particular way of not ploughing land, nor growing 
tree -fruit a particular way of not growing bush -fruit on it. The 
positive difEerentia of any subaltern genus negatively characterized 
is therefore really a differentia of the nearest positive genus : 
forest-land and farm-land, e g , are species of land, not of non- 
farm-land and land-not-used-for-buildmg. A negative concept 
affords no basis for further subdivision, and in a division which 
attempts to classify hy dichotomy half the differentiae are useless 
for the development of the generic notion. 

[This is the main objection to a classificatory division by dicho- 
tomy , which IS strangely defended by Jevons, Principles of Science, 
2nd ed , c. xxx, pp. 694-698, and Elementary Lessons in Logic, 
Lesson XII Other objections, which it seemed unnecessary to add 
in the mam text, since the first is fatal, may nevertheless be pomted 
out. The proper division co-ordmates concepts of the same degree 
of speciahty , but the division by dichotomy subordinates them in 
several stages , so that waste-land is placed level with orchards of 
bush-frmt The serial order m which the subaltern genera are placed 
(except where a positive concept is divided) is also quite arbitrary ; 
buildmg on land might as reasonably be called a way of not farmmg 
it, as farmmg it a way of not buildmg on it. Lastly, it is claimed 
for division by dichotomy that it is the only method which secures us 
from possible oversight of a species if man be divided mto Aryan, 
Semitic, and Turaman, a race may turn up that is none of these ; 
whereas if it be divided mto Aryan and non-Aryan, non-Aryan mto 
Semitic and non-Semitic, and non-Semitic mto Turanian and non- 
Turanian, we have a class ready (non-Turanian) for any new race 
that may turn up. But it must be observed that to say that a race 
is non-Turanian does not characterize it ; that the Aryan and 
Semitic races are also non-Turanian (so that the constituent species 
are not mutually exclusive) ; and that if the last objection is con- 

grow bush-fruit, tree-fruit, or bines ; and bine-orchards might be subdivided 
into hop-yards and vineyards. Even then it is not clear where strawberry- 
gardens would come. Such are the practical difiSculties of making a perfect 
division. In the text somethmg has been sacrificed to compendiousness, else 
nursery-grounds, brick-fields, and other varieties of land distmguished 
according to use would need to be included. 
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[sidered oaptious, because the non-Turanian is expressly made a 
branch of the non-Semitic, and that in turn of the non-Aryan, then 
it means what is neither Aryan, Semitic, nor Turaman ; now if we 
are uncertam that our division is exhaustive, and wish to reserve 
a place for things that may fall withm none of the species we set 
up, it is easy to do that without the pains of all this dichotomy ; we 
may divide man into Aiyan, Semitic, Turaman, and anything that 
ia none of these , this last heading expresses what non-Turanian 
means in the dichotomy, and stands, as it should, upon a levd with 
the rest ] 

For this reason, a classificatory division should never use dicho- 
tomy as a principle , the numbers of species into which a summum 
or subaltern genus is to be divided can be determined not on any 
general logical grounds, but solely with reference to the nature of the 
genus in question Even where, as in the case of the four elements, 
the basis of division is the combmation of attributes, the number of 
possible species that can be formed by different combinations is 
determined, under the restriction that contraries cannot be combmed 
together, not by logic but by mathematics Of course, if a genus 
falls naturally into two species, it ought to be divided m two ; as 
number is divided into odd and even, and Ime into straight and 
curved But this is not mere dichotomy , for it is not the same 
to divide number into odd and even as to divide it mto odd and not 
odd. The claim made for dichotomy is that its branches exhaust 
the genus and exclude each other in virtue of the mere form of the 
division ^ ; smce everythmg m a genus must either be or not be, 
and cannot at once be and not be, characterized by any differentia 
that can be tahen. And this is true , and we need realize no more 
than this, m order to see that number is either odd or not odd , but 
in order to see that it is either odd or even we need to understand the 

^ Cf. S H Mellone, iTUroductory Text-book of Logic, o. v. 5 10, who points 
out that although division by dichotomy * has been adopted by the mediaeval 
and formal logicians because it appears to provide a theory of division which 
does not make the process depend entirely on the matter of our knowledge, 
os classification does’, yet this appearance is illusory. I know on formal 
grounds that of any genus x the species either are or are not characterized 
by any attribute a ; but I cannot therefore divide x into the two species 
a and not-a, since in fact a may be an attribute never found in the genus at 
all. Every circle must be cither rectilmear or not ; but there are not two 
species of circle, the rectilinear and the non-rectilinear. For this reason, m 
Symbobc Logic (cf. «upm, p 120, n 1), XF^,X'rZ,&c , represent not classes 
but class-compartments, which may be necessarily empty ; and some writers, 
like Mr. Bertrand Bussell, recogmze by the name of nuU-class a class which 
has no membeis. 
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peculiar nature of number, and not merely the general ‘ laws of 
thought as they are called, that hold of every subject. The com- 
pleteness of the division of number into odd or even is not therefore 
vouched by logic, any more than the completeness of the division of 
rectilmear triangle mto equilateral isosceles and scalene ; nor m the 
fact that it IS tivofold does the first possess any guarantee which the 
second lacks in bemg threefold. And if a genus is seen to fall mto 
thirteen species instead of three, it should be divided mto thirteen ; 
just as rectilmear triangle should be divided into three and not two. 
Unfortunately there are few subjects u here we can see at once that 
a genus contains necessarily so many species and no more , and 
that makes our divisions precarious, but there is no remedy in the 
use of dichotomy. 

It may, however, occasionally be possible to show by dichotomy 
that a division which is not dichotomous is exhaustive or its species 
mutually exclusive. Aristotle thus supported his list of predicables, 

Fredicable 


Commensurate Not commensurate 


Essence Not essence Fart of essence Not part of essence * 

(Definition) (Froperty) (Genus or Differentia) (Accident) 

But there is no particular logical mtercst attachmg to this mode 
of establishing a division ; it is in prmciple the same as where our 
basis is the combmation of certam attributes, and we show the 
division to be exhaustive by show mg that no other possible com- 
binations remain, as in the case of the four elements already given. 

Element 


hot cold 


moist dry moist dry 

(All) (Eire) (Water) (Earth) 

Dichotomy is realiy appropriate when we are seeking not to divide 
a genus but to define a species. There are two contrastmg ways in 

^ But generic properties would have to be ranked in this division as acci- 
dents. &. p. lOi, n. 1, aupra. 
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which we may set about to seek a definition We may take instances 
of that which is to be defined, and try to detect what they have in 
common, which makes them instances of one kmd, and on the 
strength of which we call them by the same name This is the 
‘ inductive ’ method. We might thus define ‘ snob ’, comparing 
those of our acquamtance to whom we could apply the name, or 
those whom Thackeray has drawn for us , and if we thought that 
among all their differences they agreed in prizing rank or wealth 
above character, we might accept that as our definition. The other 
method is that of dichotomy, and in this we try to reach our defini- 
tion rather by working downwards from a genus, than upwards 
from examples Some genus is taken, to which the subject we 
wish to define belongs. This genus we divide into what possesses 
and what does not possess a certam differentia. The differentia 
taken must be something predicable of the subject to be defined ; 
and if genus and differentia together are already commensurate 
with that subject, the defimtion is reached ; if they form only 
a subaltern genus predicable of it, this subaltern genus must be 
again divided m the same way : until we reach a commensurate 
notion. At every stage of our division, the differentia taken must 
either be a modification of the differentia next before it, or at least 
be capable of combining with those that have preceded it in the 
construction of one concept in such a way that we are throughout 
specifymg the general notion with which we started ^ ; and there 
shculd be so many steps of division as there are stages which our 
thought recognizes as important m the specification of this concept. 
At every stage also we proceed by dichotomy because we are only 
interested m the line that leads to the subject we are definmg ; all 
else contamed withm the genus we thrust aside together, as what 
does not exhibit the differentia characterizmg that subject. Had 
we further to consider and subdivide it, we could not be satisfied 
with characterizmg it only negatively , for a negative notion 
furnishes, as we have seen, no basis for any further specification. 
But we may disregard, or cut it off : a step to which the technical 
name abscissio inflnlti has been given, i. e. the cutting off of the 
indetermmate. 

The following example of definition by dichotomy will illustrate 
what has been said. The term to be defined is tvier ; the genus 
to which it is to be referred is stem. 

* Cf. ir^ra, pp. 13(X-131, 133-134. 
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Stem 

/\ 

ore^mg not creeping 

underground not underground 

much thickened not much thickened 

possessing buds in the not possessing buds in the 
form of ‘ eyes ’ form of ‘ eyes ’ 


In this process, we reach as our definition of a tuber ‘ a stem 
creeping underground, much thickened, and possessing buds m the 
form of eyes At every stage by an abscissio infimti we rejected 
from further consideration a large part of the genus we had so 
far reached : first all stems not creeping, then all creepmg stems 
not underground, then all underground creeping stems not much 
thickened, &c. ; and at every stage we subdivided that part of 
the genus which we had retamed by a differentia that specified 
further the form to which we had so far brought it. 

It might have happened, that creepmg stems had a name to 
denote them, say Ghthamdla ^ ; and that underground Chthamala 
had a special name, say Bypochthamala ; that these when much 
thickened had again a different name, say Pachysmaia , and that 
tubers were pachysmata that possessed buds m the form of eyes. 
In this case, the matter would be set out in somewhat different 
form, as follows — 

Stem 


/X 

creepin^^ not creeping 
Chthamalon 

underground not underground 

Hypochthamalon 

/\ 
ed m 


much thiokened 


not mnob thiokened 


\ 

Poch^ew 

possessing buds in the not possessing buds in the 
form of eyes form of eyes 

* x6aiia\a. Tuber 
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This mode of settmg out the definition of anything implies a 
classification, in which names have been given to every wider and 
narrower genus, and the differentia which distinguishes each within 
its proximum genus has been settled. It may indeed be regarded 
as an extract from a classification, made for the purpose of exhibit- 
ing the nature of a smgle species And this is more or less the 
character of all definition by dichotomy ; though the classification 
may be only in the makmg, in the very process by which we seek 
for our defimtion. It is only after considerable study of the parts 
of flowering plants, enabling us to group them by their less super- 
ficial characters, that a tuber would be referred to the genus stem 
at all, mstead of root ; by that time, the distmction between 
creeping and other stems, between those that creep above and 
those that creep below the ground, would have been already made ; 
so that the method of dichotomy does not so much help us to 
discover, as to set out and arrange what we know of, the definition 
of a tuber. There may, however, be cases where the method will 
guide us in the construction of a definition of that whose nature 
has not yet been carefully investigated ; the genus to which a term 
is to be referred may be clear, but the appropriate differentiae 
unconsidered ; snob, for example, belongs clearly to the genus man ; 
but even here, the process of findin g a differentia, by which to 
distinguish snobs from other men, is classification in the making. 
Let us take the prizing of rank or wealth ; if that by itself does 
not constitute a snob, we need some further differentia, to 
distinguish snobs from other men who prize rank or wealth ; 
say they are distmguished by prizmg these beyond character ; 
we then have a defimtion of a snob, but in getting it, we 
have taken note of a wider class of men within ■which they are 
included. 

There are three things which Aristotle ^ says that we must look 
to, in reaching definitions by the division of a genus All the terms 
(the summum genus and the successive differentiae) must be of the 
essence of the subject defined, they must be placed in their right 
order, and none must be omitted. These are requirements also of 
an ideal classification, though in the practice of classification, as 
of defimtion, many compromises are necessary ; but just as a study 
of the general form of classification does not enable us to classify 
any particular set of things, so we are not enabled to define any 

^ Anal. Post, j3. zm. 97'^ 23 sq, 

177# K 
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particular subject, merely by familiarizing ourselves with the scheme 
of definition by dichotomy. 


[A defimtion of man, displaymg the series of subaltern genera to 
uluch he may be assigned below the summum genus substance, and 
the differentia by wluch each subaltern genus is successively dis- 
tmguished within the genus next above it, was long known in 
logical textbooks by the name of Arbor Porphyriana. It may be 
transcribed here. That of tuber given above on p. 128 is in the same 
form. 


Substantia 

Corporeo^^^'^^ncorporea 

\ 

Corpus 

/\ 

Anunatum Inanunatum 
Vivens 

Sensibile^'''\nseiisibile 

Rationale '^'irrationals 
Anim^'^ationale 

Mortals ^ ^mm ortals 

\ 

Homo 

Socrates, Plato, &c. 


The material for the scheme is to be found in Porphyry’s Isagoge, 
c ill ; where the writer pomts out that the same differentia m hich is 
divisive (Staiperu^) of one genus is constitutive (iT-uorariK^) of that 
immediately below it The scheme has the advantage of exhibiting 
the series of differentiae by which the defimtion of the species is 
reached from the summum genus. Aristotle m Met. Z xn. discusses 
how many differentiae there really are constitutive of the species ; 
and decides that if each differentia is itself a true differentia of the 
one before it, then the species has only one differentia, namely the 
last For example, if animal is divided into footed and footless 
(inroTTovi and a.-ovi>) and if the footed are divided mto biped and quad- 
ruped, the latter differentia biped is a differentia of footed as such ; 
for to be a biped is a particular way of having feet. In the species 
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\animdl bipes therefore, the correct analysis is into ammal and biped, 
and not into footed animal and biped, and though we may proceed 
through successive stages to biped, there is nothing m the thing 
correspondmg to the serial order. If, on the other hand, at any 
stage we introduce a diFerentia which is not merely a further 
specification of that which we have used before (as e g. if we were 
to divide biped mto feathered and featherless, or rational and irro- 
tional), then the species is constituted by more difierentiae than 
one , eg if we take animal agam as the genus, the species man, 
defined as a featherless or rational biped, would really be constituted 
by two differentiae. We might endeavour to avoid this conclusion 
by calling biped the genus and featherless or rational the differentia ; 
but that Ignores the fact that biped is obviously not summum genus 
of man. And if we select a fresh basis of differentiation at more 
than one stage, we are each time addmg to the number of differ- 
entiae that must be recognized m the species. In domg so we 
ignore the precept, to proceed throughout any division upon one 
basis ; and Aristotle certainly speaks of the introduction of a differ- 
entia which IS not contmuous with that before it as dividmg Kard 
rb (n)^/3«/3f]K()s and not Kara, to 6p06v. We may notice too, that 
where a differentia which is a continuation of that before it would 
be mapphcable to the other member of the precedmg genus (e g 
biped IS not apphoable to footless, the other member along with 
footed of the genus animal), a differentia which is not of that nature 
might, for all that we can tell a pnon, be apphcable to both members 
(e. g. feathered and featherless might be applicable to footless no less 
than to footed animals ) ; hence we shall characterize our species by 
the combmations presented m them of the various alternative modi- 
fications of several generic attributes ^ The fullness and complexity 
of natural kmds constantly leads to the mtroduction of funda- 
mentally new differentiae, especially where, as m the classificatory 
sciences often happens, our differentiae are mtended as much to be 
diagnostic — ^i e. features by which a species can be identified — as to 
declare the essential nature of the species. Cf. pp 133-135.] 

Before distinguishing Logical Division from the other processes 
to which the name Division is applied, it may be well to emphasize 
that it deals entirely (like the doctrine of Predicables) with concepts 
or universals. The genus which we divide is divided mto lands ; 
itself a universal, the specification of it by various differentiae can 
only give rise to more determinate universale. The division of it 

^ Some of these may be attributes not of the svmmum genus but only of 
some subaltern genus , and in some combinations, a particular generic 
attribute may be altogether absent; hence the occurrence of negative dif- 
ferentiae in scientific classifications. Cf. supra, p. 114, n. 2. 

K2 



132 


AN INTRODUCTION TO LOGIC 


[chap. 


stops therefore with infimao species, and never proceeds to the 
enumeration of individuals. For if the infima species could be 
logically divided into individuals, we must apply some fundamentum 
divisionis ; and that means, that we should have to distmguish 
individuals according to the different modes in which the common 
character of the species appeared m them ; and to do that would be 
to distinguish these modes themselves, which are not individual but 
universal, for many mdividuals might exhibit the same mode. But 
individuals of any species are in fact distmguished from each other 
by the coincidence of innumerable attributes ; it is not any attn- 
bute singly, but the particular combination of them, that is unique 
in each instance ; and u hethcr or not they are sufficient to constitute 
individuahty, umque combmations of innumerable attributes cannot 
be exhibited in a logical division as differentiae of one species.^ 

There are two processes which have been called division, besides 
the division of a genus mto its species. They are known as physical 
and metaphysical division. In Physical Division, we distmguish 
the parts of which an mdividual thing or aggregate is composed : 
as m a man head, limbs and trunk : m a flow'er bract, sepal, petal, 
stamen and pistil. This process is also called Partition. It is still 
a process of thought that is meant — not the actual tearmg of 
a flower to pieces, or quartering and beheadmg of a man , it may 
be applied to the distmction of the parts composing either a deter- 
mmate mdividual, or any individual of a kind : as Great Britam 
on the one hand can be divided mto England, Scotland, and Wales, 
a tree on the other into root, stem, branch, leaf, and flower, or 
a forest into its component trees 

In Metaphysical Division, we distinguish in a species its genus 
and differentia, in a substance its different attributes, in a quality 
its different ‘ variables ’ or ‘ dimensions ’ ; thus we may distinguish 
m man animahty and rationahty, m sugar its colour, texture, 
solubility, taste and so forth, in a sound its pitch, timbre, and 
loudness. This is obviously a division that can be carried out in 

1 Thus in the Arior Porphyriana the enumeration of the arnfia Socrates, 
Plato, &c , in the infima species man is no part of the logical ihvision Cf. 
Porph Isag c ll nm^a fie Ae-yeroi ra Toiavra, on e’f IfiiOTrJroiv o'uveVrijKei' ennoroK, 
2)v TO a6fjoL(r[ia ovK ai* eir' oKXoo tlvos ttotc rfi aoru yevoiTO tS>v Kara Repos' at yap 
SaKpiiTOLs I’SioTijTer OVK av iir "iX\nv Tivos rav Kara pepos yevoioT' av at oinii. 

(‘ Such things are called individuals because each is constituted by peculia- 
nties, the precise collection of which would never be the same in any other 
particular mstance; for the peculiarities of Socrates would never occur identi* 
cally in any other particular.’) 
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thought alone. In Physical Division, the parts of an individual 
man or plant may be physically separated ; and in Logical Division, 
when the genus is concrete, individual specimens of the infimae 
species may be exhibited in different cases in a museum. But in 
Metaphysical Division, the ‘ parts ’ cannot bo exhibited separately ; 
though the colour of sugar may be exhibited without its taste m 
a thmg of another kmd — e. g. in a sample of salt — ^it can never bo 
exhibited by itself. 

It should be further observed, for the better distinguishing of 
these different kmds or senses of division, that in Logical Division 
the whole ivhich is divided can be predicated of its parts — animal, 
e g. of man, ox, &c. — and indeed unless it is so predicable of all its 
parts, the division is at fault ; m Metaphysical Division the parts 
can be predicated (paronymously, to use the Aristotehan expres' 
sion,^ or attributively) of the whole — e. g. whiteness, sweetness, &c., 
can each be predicated of sugar, m saymg that sugar is white, is 
sweet, &o. ; in Physical Division, the parts can neither be predi- 
cated of the whole nor the whole of the parts — ^we cannot either 
say that a leaf or stem is a tree, or that a tree is a leaf or stem. 

[A few words may be added on the relation of Logical Division, 
and its rules, to the practical work of Classification. Just as the 
theory of Definition, with its sharp distmction of essence and pro- 
perty, breaks down amidst the complexity and variety of concrete 
things, so it IS with the theory of Division Ideally when a genus 
IS divided mto species, whether once or through several stages, we 
ought at each stage to see that just such and so many species are 
possible in that genus , we do see this m geometry, m the division 
for example of conic sections mto hyperbola, parabola, ellipse, and 
circle ; but in other sciences for the most part we must wait upon 
experience. Now we do not m experience find that things fall into 
kinds which fit into any perfect scheme of logical division. Any 
actual division that can be made therefore of ammals, or plants, 
or forms of government, would exhibit many logical defects ; every 
classification involves compromise ; the things, which it puts into 
the same class from one point of view, from another claim to be 
placed in different classes ; all that was said in the last chapter 

^ irapavvfia Be ’Keyerai otra diro rinr Biaefte'povra rij errairei rqv Kara roSi/ofta 
npoariyopiav exei, oiov diri rris ypappariKtjs 6 ypappariKBs xa'i otto rijs auBpeiae 
6 dvSpeios, Cat. i. 12. (‘That la paronymoua which receives its designa- 
tion from something with a difference in inflexion, as a grammarian from 
grammar and a courageous man from courage ’) The Latin for anpavvpov 
IS denommatvm or deaomtnatimm, according os the subject or its attribute i« 
meant. 
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[about the difficulty of defining concrete natural kinda might bo 
repeated to show the difficulty of classifying them , and the same 
reasons uhich prevent our satisfactorily continuing a division down 
to a point at uhich it would find a separate specific concept for 
every mdividual prevent our saiisfactorily classifying them at all. 
Classification is, as Jevona called it,^ a tentative operation ; its 
results are provisional ; discovery may reveal new species, and 
show that characters which have been supposed always to go 
together may be separated, or those hitherto considered mcom- 
patible combmed m the same mdividual . there are limits indeed 
to this, for there are ‘ laws of nature ’ v ith u hich all particulars 
must be consistent ; but many so-called ‘ law s of nature ’ them- 
selves rest on the same evidence on which our classifications are 
constructed. 

Thus the ideal which Logical Division sets before us is very 
different from anythmg w'hich Classification achieves The first 
IS or w ould be an a prion process ; by which is meant that it would 
fam develop specific from generic concepts not indeed prior to 
any experience of that which belongs to the various species of 
the genus divided, but with a jiereeption that the species revealed 
m expeiience are such as must necessarily have existed m that genus. 
Classification is an a posteriori process ; it appeals for support to 
the facts which we are classifymg, and argues that they reveal such 
connexions of attributes as w e take to mark the classes proposed , 
it does not attempt to show that attributes could be connected in 
mdividuals of the genus in no other ways than these Logical 
Division again would fam be exhaustive, and estabhsh constituent 
species w hich do not overlap , but a classification may have to 
acknowledge that there are mdividuals or whole classes which 
might with equal right be referred to either of two co-ordinate 
genera, or seem to fall between them, or outside them all For 
these reasons. Division, as treated m a textbook of Logic, is apt 
to seem unreal and fanciful to any one familiar wuth the work of 
scientific classification , its rules seem framed to suit not the world 
he has to deal w'lth but a fictitious world of the logician’s unagma- 
tion , the consideration of a process w hich, outside geometry, can 
scarcely be illustrated by examples except by mutdatmg facts, is 
denounced as a barren pastime. And there is justice in the denuncia- 
tion, when Division, or Defimtion, is studied without reference to 
the recalcitrant facts, and on its formal side alone. But if w'e 
reahze with what great abatements the rules of Defimtion and 
Division can be fulfilled m the actual classification of concrete facts, 
we may yet profitably study these rules, as counsels and not pre- 
cepts. That is the best classification which conforms to them most 
closely. The case of the logician may be compared w ith that of the 
^ Principles cf Science, c. xxx. p. 689, 2nd ed. 
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[geometer. The geometer studies such figures as he conceives, and 
he beheves that his conclusions are true of the squares or triangles 
that exist eternally in space, bounded by the distanees between 
pomts therein , but he does not unagme they would apply without 
qualification to a square table, or a triangular lawn. The figures 
of these concrete thmgs are much more complex than a simple 
square or triangle. So (though the cases are not identical) the 
logician studies the problem of classification as it presents itself to 
thought , but is prepared to expect that real thmgs are cross- 
related to each other m far too compheated a manner for any smgle 
and simple scheme of classification to embrace them as they stand. 
We must consider aspects of them, and attempt to ascertam what 
various forms some particular property may assume, and under 
what conditions. In tracmg a property through all the phases m 
w'hich it appears m different mstances, we are m a sense pursuing 
a genua into its species , we are reahzmg its generic identity under 
divers forms, and this is part of the business of a logical division. 
The thmgs themselves which we have to classify, if we take them 
in their completeness, cannot be caged m a neat logical arrange- 
ment , yet even so, the rankmg of them in genera and species at all, 
which IS not the work of logic, but the natural bias of our thought 
(for the distmotion of man and animal is older than that of species 
and genus), implies an effort at such arrangement ; the logician 
does no more than render exphcit the aims which underlie all 
classification : except that the form of his theory takes too httle 
account of the modifications which are imposed hy the particular 
nature of the subject-matter with which we may have to deal.^] 

1 Some useful lemoiks on Classification, on the difference between so- 
called natural and artificial classifications, and on the relation of different 
classifications of the same set of facts to our different purposes, will be found 
in J. Venn’s Emptnaal Logic, o. xiii. 



CHAPTER VI 


OF THE INTENSION AND EXTENSION OF TERMS AND 
OF THEIR DENOTATION AND CONNOTATION 

Wb are now in a position to consider certain distinctions in 
regard to terms vihich, owing to the erroneous identification of 
them, have become mvolved m much confusion. These are the 
distinctions (1) between Extension and Intension, (2) between 
Denotation and Connotation It was observed by Aristotle,^ that 
in one sense the genus is in the species, in another sense the 
species IS in the genus. ' Animal ’ is in ‘ man in the sense that 
you cannot be a man without being an animal, so that being 
animal is mcluded m bemg man. ‘ Man ’ is in ‘ animal in the 
sense that among the forms of animal nature, man is included. 

In the technical language of later Logic, this distinction may be 
expressed by saymg that in mtension the species includes the genus, 
in extension is included in it. 

The intension of a term is what we intend by it, or what we 
mean by it when predicatmg it of any subject®: the extension 
IS all that stands subordmated to it as to a genus, the variety of 
kinds over which the predication of the term may extend ® Or, if 
by term we mean purely the concept, we may say that the extension 
is the variety of species m which a common character is exhibited, 
the mtension the common character exhibited m this variety. The 
distinction may be more readily apprehended, if it is noticed that 
we analyse the intension of a term m definmg it, and its extension 
in dividmg it. 

It is clear that as between two terms subordinated one to the 

^ Phys 6 ill. 210“ 17-19. Of. p. 133, sapra. 

^ 1 do not wish to imply that we may not ' intend ’ the same by a term 
when it 13 subject of a proposition, as when it is predicate. But os in the 
subject the extension may be more prominent than the intension, while 
the predicate is always understood piimarily in intension, the expre.csion in the 
text is less ambiguous than if 1 said ‘ What wc mean by it in a proposition ’ 
Cf. infra, c ix. 

“ For another use cf. p 143 sj , infra. 
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other in a classification, the higher, or superordinate, will normally^ 
have the greater extension ; animal, for example, is a term of 
wider extension than man, and conic section than ellipse ; for the 
concept ‘ animal * extends or apphes to much besides man, and 
that of ‘ conic section ’ to hyperbola and parabola, as well as to 
ellipse and circle.® Many hold also, that the superordinate term, 
as it is of greater extension, so is of less intension , less being 
meant by callmg an3dhmg an animal than by calling it a man ; 
or by the term ‘ conic section *, than by the term ‘ ellipse Hence 
it has been said that the extension and intension of terms vary 
inversely : ‘ when the intent of meaning of a term is increased, the 
extent is decreased ; and vice versa, when the extent is increased, 
the mtent is decreased. In short as one is mcreased, the other is 
decreased ’ ® 

This inverse relation of intension and extension m terms may be 
illustrated not only by reference to classification, but in another 
way. We may take any term, such as Christian, and qualify it by 
an adjective or adjectival phrase : as if we were to say ‘ Armenian 
Christian ’ or ‘ Christian of Caesar’s household ’ ; by the qualifica- 
tion we clearly make a term of narrower extension than ‘ Christian ’ 
simply, for we conceive that there may be Christians not Armemans, 
or not of Caesar’s household ; and at the same time we add to 
the mtension, for it is no part of the concept of a Christian to be 
an Armenian, or of the household of Caesar 

Still, u hen we thus quahfy a general or an abstract term, we are 
instituting a sort of classification ; we make an Armeman species 
w'lthin the genus Christian, or a class, say, of bright colours within 
the genus colour. Therefore we may say generally that it is only 
to terms m a classification, and in one ‘ series of subordination * in 

^ Occasionally, as we have seen, [supra, p 73, n 2), we find in a classification 
species whose members differ from their nearest kmdred as widely as members 
assigned to different genera in it differ, so that they are referred to a distinot 
genus, although no other species is found belonging thereto; as in zoology 
men are placed in the species Homo Sapiens, which is the only species of the 
genus Homo and of the class Hommidae But that means that we think there 
might be other genera of Hommidae, and species of Homo ■ and if there were, 
the relation stated in the text would hold. 

* Porph Isag o vill tn to fiev yen; ir\eord(ei rij tSk fir’ nirii rldSiii nepioxv. 
Tit 3e itdrj Tav yit/atv TrXeovnf^i rats olueiats Sifi<t>opru9, ( * Further, genera exceed 
species in the compass of the species under them, species genera in the 
differentiae belonging to them.’] 

■* Jevons, Principles of Science, 2nd ed , o. ii. p 20. Cf Sir W. Hamilton, 
Lectures on Logic, viii. 1[ xxv ; Thomson, Laws of Thought, § 28 , Bain, 
Logic, Deductive, p 61 (‘ the greater the one the less the other ’). 
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it, that the doctrine of the inverse relation of intension and extension 
applies. It would be ridiculous to compare in this respect such 
different concepts as democracy and steam-engine , it is even un- 
meaning to compare terms belonging to the same classification but 
to different lines, or ‘ senes of subordination ’, m it , bird and 
reptile, for example, both belong to a classification of ammals, but 
are not subordmate one to the other, and nobody can well tell 
which has the greater mtension, nor if that were decided w ould he 
be able to infer from the decision, which had the greater extension, 
or comprised the larger number of subordmate species 

Appljmg only to terms subordinated one to another m a classi- 
fication, the doctrme is an attempt to explam the nature of 
classification, as a scries of terms so related that each is of wider 
extension and narrower mtension than the next below it 

Now it may be questioned whether the doctrme is just The 
generic term undoubtedly exceeds the specific m extension, but docs 
it fall short m mtension ? This question may be put m another 
form : is the process of classification one of mere abstraction ? do 
I reach a generic concept from specific concepts merely by leaving 
out part of the latter, and attendmg only to the remainder ’ If 
our concepts of species and genus were constituted by sets of 
attributes disconnected but comcident, then this would be the case. 
The generic concept would be formed by pickmg out from several 
sets those attributes, or marks, which occur m them all , it would 
contam fewer marks, or be of less intension, m the same sort of 
way as one man may have fewer decorations than another On 
these principles the nature of a classification might be satisfactorily 
expressed by the followmg symbols ; — 


a 


1 

a 

b 


1 

ao 

1 


ad 


1 1 
abc a 

bf 

atg 

1, 1 . 

acb act 

adj 

1 

adk 

a^dl 


But we have seen ^ that the genus is not something which can be 
got by any process of subtraction from the species ; it is not the 
same in all its species, and does not enter unchanged into them all 
as water into every pipe that leads from a common cistern. You 

* Cf. p. 83, supra. 
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cannot form a concept of it apart from aU the species, as a can 
be read and ivTitten apart from other letters with which it may be 
combmed Attributes that are really mdependent, such as blue, 
and sweet, and heavy, can be thus conceived apart ; but they 
cannot stand to each other m the relation of genus and species.^ 

If we look at terms which are really m a relation of genus and 
species, it is not clear that the wider term has the less meaning. 
Take animal and man ; if I say of anythmg that it is an animal, 
I certamly convey less information about it than if I say it is 
a man , but it does not follow that the concept animal is of less 
intension than man For it must be noted, that I should not say 
of anythmg that it is animal, but an animal , which implies that 
I am aware of other animals, and that the concept animal mcludes 
alternatives, among which I cannot or do not at present choose. 
But if so, the generic concept would seem to exceed the specific 
111 intension , ‘ animal ’ means ‘ man, or horse, or crab, or jellyfish, 
or some other form m which the general nature of an animal may 
manifest itself ’ As we become familiar with the infinite variety 
of animal hfe, the term comes to mean not less to us, but more. 

Or take another illustration Say that a boy first makes acquain- 
tance with the steam-engme in the form of railway locomotives. 
For a long time the term means that to him , but by and by he 
meets m his experience with traction-engmes, ship’s-engmes, and 
the stationary engines of a factory. His earher concept of a steam- 
engme — the earher mtension of the term for him — will alter ; much 
which he included at first m it, because he found it m all railway 
locomotives, he will learn to be unessential — first runnmg on rails, 
then the familiar shape, then the moving fiom place to place. And 
accordmg to the dootrme before us, he vill leave out from the 
concept one pomt after another, and at the end his notion of 
a steam-engme wdl be the unexcised residuum. But surely his 
notion of a steam-engme will have become richer and not poorer 
in the process ; it is not that he finds that a steam-engine need 
not run on rails, so much as that it may run on the roads, not 

^ And therefore the introdaction of differentiae into a division which are 
not difierentiae of those before them is not koto to opdoo (cf supra, p 131), 
though they may still be such of which only the genus from which we started 
13 susceptible ; and the introduction of them may be justified as well by 
considciations of practical convenience as on the ground that species are 
distinguished by variously combimng the variations of many generic charac- 
ters, or characters not pervading the whole genus. 
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that its familiar shape is unessential, so much as that it may be 
built in quite a difEerent manner ; nor that it need not move from 
place to place, so much as that it may v ork as a stationary engine. 
It becomes a genus to him, because it becomes a thing of alter- 
native possibilities ; and the experience which leads him to extend 
the term to new kinds of subjects leads him to use it with a wider 
range of meamng. It is true that in becoming generic, the term 
comes to have a less definite meamng, when applied to any subject ; 
but it does not therefore come to have less meaning 

The doctrme of the m verse relation of extension and intenaion 
in terms may seem therefore to misrepresent the nature of a classi- 
fication But a doctrine which has been accepted so widol5',^ and 
IS at least at first sight so plausible, must have some degree of 
j'ustification Its j'ustification, or excuse, seems fourfold 

1. The thought which general terms suggest to the mind is 
often vague, and the more so in proportion as they less suggest 
a defimte sensible object. We do not realize all the alternative 
possibilities mvolved in animal nature each time that we use the 
term ‘ animal ’. So, because m the term of wider, as compared w ith 
that of narrower, extension there is often little definite, w e are apt 
to suppose mstead that there is a defimte little This error is 
encouraged by mistakmg for thought the imagery that accompanies 
thmkmg The nature of this imagery differs with different people, 
and any illustration can be only arbitrary But it might well be 
that when one thought of man or horse, he pictured to himself the 
look of either with fair completeness ; but that with the notion of 
ammal there went the kind of image which a child w'ould draw of 
a quadrujied — ^four lines sticking out of an elongated trapezium, 
with a few more for the head and tail. There is less detail m such 
an image than in that of a horse or a man , and it is not impossible 
that one might hence bo led to suppose there was less mtension in 
the term 

2 Our actual classifications, as we have seen, fall short of per- 
fection m many respects ; we often do not understand the inter- 
dependence of the various characteristics of an organic kmd, or of 
the various properties of an elementary substance. In these circum- 
stances, we are compelled at times to fix on certam characters as 

^ There are, however, eminent names on the other side, eg Mr r H. 
Bradley, Professor Bosanquet, and B. L Bettleship. Cf. especially section zi 
of the ‘ Lectures on Logic ’ in The Philosophical Remains of B. L. Nettleship. 
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constituting a genus, and then distribute into species the subjects 
in which they are found by means of attributes whoso connexion 
with these characters we cannot conceive. Por example, there is 
a far-reachmg division of angiosperms (already referred to) into 
monocotyledons and dicotyledons, based on the number of the seed- 
leaves , but in these two classes the sub-classes are distinguished 
by various characteristics of the calyx and corolla, of the mode m 
which the stamens are inserted, &c. Now we are ignorant why 
a plant with two seed-leaves should be capable of one series of 
flower-developments, and a plant with one seed-leaf of another 
series , the number of seed-leaves is, for all we can see, an irrelevant 
character, though it cannot really be so ; and the concept of 
dicotyledon or monocotyledon is complete, without reference to 
the character of the flower. Here therefore the intension of the 
wider term is less than that of the narrower. To the botanist 
the term Dichlamydeae, ii hose extension is less than that of Dicoty- 
ledon, means plants which m the first place have two seed-leaves, 
and over and above that have both calyx and corolla ; the term 
Dicotyledon means merely a plant with two seed-leaves. Such 
cases give colour to the doctrme, that where terms are subordinated 
one to the other, the intension varies mversely with the extension ; 
but they do not embody the true spmt of a classification. 

3. Wc have seen that a term may be qualified by an adjective 
which 13 really an accident of it : by which is meant that the ad- 
jectival concept IS an addition to the origmal concept, rather than 
a further determmation of it ; as when we qualify the term Christian 
(which implies a certain religious behef) with the adjective Armeman 
(which imphes a certam nationality) — there bemg no necessary 
connexion between creed and race, but any variety of one bemg 
capable of coincidmg in mdividuals with any variety of the other. 
These cases (to which those considered in the last paragraph ap- 
proximate) bear out the doctrme of mverse relation, so far as they 
go. But it may be observed that they only bear it out, because 
they have been as it were constructed to do so. We take a term, 
and quahfy it by an adjective which in the first place is known 
not to be applicable to all instances (and therefore narrows the 
extension), and m the second place is not implied by the term m any 
way as a possible development of the genus : so that it is a sheer 
addition to whatever mtension the origmal term possessed. Then 
we call attention to the fact that in the origmal term, and the term 
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composed of it and of an adjective, extension and intension vary 
inversely. Of course they do, because ue have carefully arranged 
it, by so quahtjung the ongmal teim that they must But it is 
ridiculous to infer from this, that in all terms, u here one is of wider 
extension than the other, its intension is less. Because this holds 
uhere the terms are not related as genus and species should be, 
it must not be concluded to hold w here they are so related 

4 It may still be felt that there is more truth m the doctrine 
than has been conceded Take the most unimpeachable examples 
of genus and species, such as rectilinear triangle, with its species 
equilateral, isosceles and scalene. Can we not and do we not con- 
ceive a rectilinear triangle with regard to those pomts m v hich 
equilateral, isosceles, and scalene agree, and uithout regard to 
those in which they differ ? and may not this notion be perfectly 
precise and de&ute ? and if such be the intension of the genus- 
term, is it not less than that of the species-term ? We must admit 
that this IS possible. In the words of R L Nettleship,^ ‘ we may, 
for convenience’ sake, mentally hold apart a certain fraction of the 
fact , for instance, the minimum of meaning which justifies us in 
using the word “ triangularity ”. We may call this the generic 
triangle, and distinguish it from particular forms of triangle ’ But 
the true intension of the term is not the ‘ minimum of meaning ’ 
with which we can use it, but its ‘ full meaning ’. 

What has been so far said with regard to the relation of intension 
and extension in terms may perhaps be rendered cleaicr to some 
as follow's Wherever we have species of a genus, or distinguishable 
varieties of a common nature, we may contrast the unity which they 
present with the variety. To attend to the mtension is to attend 
to the clement of umty : to attend to the extension is to attend 
to the element of variety. Sometimes w^e are more interested in 
one, and sometimes in the other. When Socrates in the Meno 
asks w hat is virtue, and Meno begins describmg the virtue of a man, 
the virtue of a woman, and so forth, Socrates explains that he wants 
to know w'hat virtue is as one in all these, and not what the divers 
virtues are , in later language, he wished for the intension and not 
the extension of the term. Aristotle remarks * that an enumeration 
of these different virtues and a description of them severally are 
more valuable than a vague statement of their common nature : 

^ Philosophical liemains, i p 220. The italics are mine. 

“ Plat. Mm. 71 D-72 D ; Ar. Pol. a. xiii. 1260* 20-28. 
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i e that here at any rate the element of variety is more worth 
consideration than the element of nmty, if either is to be neglected 
But if the tv o are realized together, the unity of the superordmate 
whole must be seen as the more comprehensive umty, not as the 
more jejune extract. So far however as we cannot realize them 
together, and see their necessary connexion, it will have the character 
of the jejune extract and be a whole of less mearung, even although 
we know that the variety of species into which it enters is great ; 
and m these conditions, it may be said to be of less intension. 

It follows that the infima species (or the term denotmg it), in the 
unity of whose bemg we recognize no variety, has properly speaking 
no extension Equilateral triangles may differ in the length of 
their sides, and we may if we hke regard this difference as con- 
stitutmg a variety m their common nature. But if we do not — 
if we conceive the particular length of the sides to constitute no 
difference m equilateral triangularity — then we recognize no such 
variety in the umty as makes it possible to distmguish from the 
mtension the extension through which it ranges. The term equi~ 
lateral triangularity will denote to us a certam unitary nature, but 
no varieties of such 

Logicians have been withheld from acknowledgmg these terms 
to have no extension by two reasons, by one justifiably, by the 
other through a confusion. Justifiably by this, that the point at 
which logical division stops is generally arbitrary, and what are 
treated as infimae species are capable of subdivision mto lower 
species, which would be then extension ; elhpscs may vary in then 
elhpticity according to focal length, Chnstians in then Christianity 
accordmg to faith as well as practice. The consciousness of the 
variability of the specific nature which forms the intension of the 
term makes us regard it as still havmg extension, though less than 
its superordmate terms Terms within whose intension there is 
no variety, hke point, or none recognized, like equilateral triangle, 
are rare. 

The other reason is this, that even where there is no variety 
withm the intension of a term, there is multiplicity of instances. 
Though no species of equilateral triangle are distmguished, innu- 
merable equilateral triangles are. Two such triangles interlaced 
are a favourite symbol m the decoration of churches ; and the 
number of them delineated on church-waUs and windows must be 
past counting. If the mdividual instances make the extension. 
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the infima species ■will have plenty, though still less than its super- 
oidmate terms, because there are more mstances of the genus than 
of any one species ^ — ^more triangles, for example, than equilateral 
triangles. 

It is plain that this reason involves a confusion between two 
different things, between the variety of kinds over which the iire- 
dication of a term may extend — the variety of which W'e conceive an 
unity to be susceptible, and the various individual instances m 
which a common nature is manifested. On the former ■view, the 
extension of man is Aryan and Semitic, Negro and Berber, &c : of 
triangle equilateral, isosceles and scalene ; on the latter, that of man 
is Socrates and Plato, Alexander and Caesar, you and I, &c , that 
of triangle every triangle on a church wall or on a page of a copy of 
Euclid’s Elements. But the relation of genus to species is not the 
same as that of universal to mdividual, of a kind to its instances, 
and the antithesis of intension and extension ought therefore not 
to be used indifferently m respect of both We might perfectly 
well understand by the extension of a term either the various forms 
or the various instances in which the common nature that is its 
intension is manifested ; but we ought not to understand both 
indifferently. 

It is easy to see how the confusion arises. Though the antithesis 
between the mtension and the extension of terms is based on that 
betw een the unity in what different individuals are, and the variety 
in which that umty is displayed, most of the terms in w hich this anti- 
thesis is illustrated are general terms predicated of mdividuals, like 
man or ox and animal, gold or silver and metal, axe or hammer wad. tool, 
musician or painter and artist, triangle or square and figure.^ They 
are predicable of mdividuals, but m respect of thoir common nature. 
The superordmate term — animal, metal, &c — ^is predicable of more 
individuals, the subordmate — man or ox, gold or stiver, &c — of 
few'er. Sometimes there are also proper names predicable of the 
individuals singly, but all ahke are names of individuals. The 
distmction in the meaning of a general name between the mdividuals 
whereof it is predicable and the common nature in respect of which 
it IS predicable of them is important and obvious. Language 
allows us to say that Caesar is a man, and that a man is an animal, 

* Except in a species -which is sui generis ; of p 1.37, n 1, supra 

“ In the last two instances the terms though substantival are attiibutive 
is meaning : of. supra, p. 37, n. 1. 
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that Beethoven is a musician and that a musician is an artist, that 
this is gold, an axe, a triangle, and that gold is a metal, an axe a tool, 
a triangle a figure Hence it is supposed that the relation of man 
to Caesar, or musician to Beethoven is the same as that of animal 
to man, or artist to musician , the relation of axe or triangle to 
‘ this ’ the same as that of tool to axe, or figure to triangle. For 
we are misled by the common form of the proposition, A is B, and 
do not reflect sufficiently on the difierent senses m which one thing 
is said to be another.^ When I say that a man is an annual or 
a triangle a figure, I mean that bemg a man is a way of bemg an 
a nim al, to be a triangle is to be a figure ; and I could say instead 
that humanity is animahty or triangularity figurateness. But 
when I say that Caesar is a man, or this a triangle, I do not mean that 
Caesamess is a way of bemg a man, or that thisness is triangularity ; 
the concrete mdividual is something more than can be comprised in 
any concept. 

With abstract terms and names of universals we are not 
tempted to make this confusion. We should not feel the same 
hesitation in allowmg that ‘ equilateral triangularity ’ as that 
‘equilateral triangle’ has no extension; and if we hesitated to 
deny extension to humanity or democracy, it would be only 
because we are conscious that these concepts are capable of 
further specification, that humamty is somethmg different in 
different men, democracy in France and in the United States. No 
doubt attributes and relations have their instances, and abstract 
terms are names of attributes and relations ; they are predicable 
of the several mstances, and as such are general But the instances 
can only be distmguished by referrmg to the particular subjects * 
in which the attributes inhere or between which the relations 
hold , and m abstraction we commonly ignore these, and consider 
the attribute or relation by itself , we maybe mterested in the divers 
forms that it may take, and have separate names for these, for the 
diversities of colour or constitution, consanguimty or proportion ; but 
to be interested m the instances would be to be interested in the con- 
crete mdividuals that display them, and from these we are abstract- 
ing. Hence it is that the abstract term becomes the name of the 
attribute or relation, of whose instances it is predicable as a general 

1 Of supra, pp 23-24. 

® Generally concrete individuals, but not always ; I might e. g direct 
attention to instances of degree by mentioning colour and heat, without 
reference to particular coloured or hot things. 

1779 L 
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term, and that even when we use it as a general term, e g when 
we speak of so many deaths, in the plural, w e are stiU apt to think 
of the attribute or relation as identical m all its mstanees , indeed, 
as we saw, it has been denied that there are instances of relations ^ 

It is plam then that by the extension of a term we should not mean 
indifferently species and mdividuals ; to he specified m divers w a5’a 
is not the same as to be found m many instances And there is the 
less necessity for usmg the word extension thus confusingly, that 
another w'ord, denotation, will serve where the instances are meant. 
A w ord denotes anythmg of which it can be predicated as a name ; 
man denotes Socrates and Caesar, artist Beethoven and Giotto, 
triangle this and that triangular figure It is true that iiniversals 
are denoted also by their names, animality, triangularity, proportion, 
each denote somethmg, and abstract terms denote not onlj'mstances 
of attributes and relations, but the attributes or relations con- 
sidered each as one in its several instances ^ But this fact need not 
disturb us. We use denote m the same sense, m each case 
It will be observed also that the mversc relation of extension 
and mtension does not hold equally when by the extension of a term 
we mean the forms m w hich the mtension is displayed, and w hen w e 
mean the instances. We saw' how the intension of the term animal 
might from one pomt of view' be said to increase, as one becomes 
acquamted with fresh forms of ammal life , and how from another 
point of view, because what at first one might have regarded as 
essential to an animal turns out not to be indispensable, it might 
be said to dimmish, shrmkmg to a jejune residuum But whichever 
way we look at it, it is only acquaintance w'lth fresh forms of animal 
that produces this result , a mere mcreaso in the number wnthm one’s 
acquamtance would not produce it. It is said that you cannot 
w'iden or narrow the extension of a term without restricting or 
enlarging its mtension, and vice versa But change m the meaning 
of a term comes by extending its application to new hinds of subject, 
or confinmg it to some kinds only of those to which it was before 
apphed. The intension of the term haJby does not increase and 
decrease with the fluctuations of the birth-rate.® A change in the 
intension of a term will indeed commonly affect its denotation as 
well as its extension, j'ust as the sujierordmate term in a classification 
commonly denotes more individuals than the subordinate, besides 
having a w ider extension , but only a change m the extension, that is, 
^ Of. supra, pp. 27, n. 3, 33-35. * P. H Bradley, Prineiplea of Logie, p. 158. 
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in the kinds of individual denoted, not in the mere denotation, will 
affect the intension.^ 

In place of the terms Extension and Intension, various ■writers 
have used others to mark either uhat is, or what they wrongly 
thought to be, the same distmction ; and in particular, since the 
publication of Mill’s System of Logic,^ the antithesis of Denotation 
and Connotation has come mto favour. Mill regarded this antithesis 
as identical u ith that of Extension and Intension ; but he elaimed 
for his expressions that they possess an advantage lacking to others, 
in the existence of the corresponding verbs, to denote and to connote ; 

e may speak of a term denotmg or coimotmg this or that, but with 
other expressions we must use a periphrasis and say, e g , that so and 
so IS included m the extension, or constitutes the mtension, of a term. 
This advantage and the jmgle of the antithesis have combined with 
Mill’s authority to bimg the word connote into common use , for 
we do require at times, as the passage above referred to in the 
Meno shows, a W'ord that will dislmguish a term’s meamng in inten- 
sion from its meaning m extension In other respects Mill’s ex- 
pressions are less appropriate ; for extension suggests, and denotation 
docs not, the range through which the intension is manifested ; 
intension suggests, and connotation does not, what we intend by a 
term , and connotation contains a suggestion, inappropriate in many 
cases, of additional meanmg But the trouble is that the two antitheses 
are not really equivalent. A term may denote, which has no exten- 
sion, and may have mtension, which, m the prevalent meamng 
of the w'ord, has no connotation Mill drew his distmction ■with his 
eye mainly on tw o classes of terms, attributives and general concrete 
names The functions of denotmg and connoting w hich he found in 
these he thought to be the only functions of any term. Then, 
because certain terms do not connote hke them, viz proper names 
and the names of infimae species of attributes or relations® (hke 
length and whiteness), he thought they only denoted , and he made 
a division of ‘ names ’ mto connotative and non-connotative (by which 
he understood unmeaning), which he described as ‘ one of the most 
important distinctions w'hich we shall have occasion to point out, 
and one of those w'hich go deepest mto the nature of language ’. 

^ Of course, when the term denotes kinds, its intension will be affected by 
a change in the denotation ‘ v. Bk I ii § 5. 

° Mill docs not mention relations, but the argument applies equally in 
their case , and it they are not always mentioned in the following discussion, 
that IS only for bre'vity’B sake. 

L2 
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As he expounded it, however, it has been a source of little but error 
and confusion. He confounded different distinctions, and raised 
a controversy about the coiinotation of proper names, to which 
there has been no satisfactory issue, because he never clearly reahzed 
to himself what he meant by connotation, nor that it u as something 
different from intension ; and so the word has been used m the 
controversy m different senses 

In order to clear up the ambiguities of the word, we must examine 
the passage in which MiU expounds his doctrme It runs as follow s. 
‘ A non connotative term is one which sigmfies a subject only, 
or an attribute only. A connotative term is one which denotes 
a subject, and imphes an attribute. By a subject is here meant 
an3 thing that possesses attributes. Thus John, or London, or 
England, are names which signify a subject only \Miiteness, 
length, virtue, signify an attribute only. None of these names, 
therefore, are connotative. But uuMte, long, virtuous, are connotative 
The word white, denotes all white things, as snow, paper, the foam 
of the sea, &c , and imphes, or in the language of the schoolmen,’ 
connotes, the attribute whiteness The word white is not pre- 
dicated of the attribute, but of the subjects, snow, &c.; but when 
we predicate it of them, we convey the meaning that the attnbute 
whiteness belongs to them . . . All concrete general names are con- 
notative. The word man, for example, denotes Peter, Jane, John, 
and an mdefinite number of other individuals, of whom, taken as 
a class, it is the name. But it is apphed to them, because they 
possess, and to signify that they possess, certain attributes , . . The 
word man, therefore, signifies all these attributes, and all subjects 
which possess these attributes . . . Even abstract names, though 
the names only of attributes, may in some instances be justly con- 
sidered as connotative , for attributes themselves may have attributes 
ascribed to them , and a word which denotes attributes may connote 
an attnbute of those attributes. Of this description, for example, 
is such a word as fauU\ equivalent to bad or hurtful quality. This 
word is a name common to many attributes, and connotes hurtful- 
ness, an attnbute of those various attributes.^ . . . Proper names are 

^ 2 I 1 II means that in the case of such terms as these, the schoolmen spoke 
of attributes being connoted ; but not that his use of the word oonnoU 
conform^) generally with that of the schoolmen : cf uifra, pp. 156-158. 

‘‘ Mill lUbtances ‘ slowness in a horse ’ as an attnbute denoted by the word 
‘ fault ’. It IS clear that if ‘ fault ’ is connotative, ‘ virtue ’ should not have 
been given as an example of a non connotative name. The itahos in this 
quotation are his. 
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not connotative : they denote the individuals ^vho are called by 
them ; but they do not indicate or imply any attributes as belongmg 
to those individuals ’ 

Thus Mill considers three classes of terms to be connotative — 

(а) attributive terms, hke white, long, virtuous, &c. ; 

(б) general concrete names, hke man, snow, &c ; 

(c) abstract terms, if they are names of a genus of attributes, like 
fault , 

and two classes to be non-connotative — 

(а) proper names , 

(б) abstract terms, if they are names of infimae species of attributes, 
hke length, whiteness, &c. Designations, i e. phrases mdicatmg an 
individual that contain connotative terms, he regards as connotative. 

Now it IS true of all his ‘ connotative ’ terms, that they signify 
more or less of what that is, whereof they are predicated ; and they 
are therefore said to denote the subjects of which they are predicable, 
and to connote whatever character ^ they indicate these subjects to 
possess. But further, they are used of these subjects because of their 
possessmg such character. Mill means then by the denoiaiion of 
a term the subjects of which it can be predicated, by the connotation 
that character, to mdicate the possession of which we use the term 
of any subject. 

It might seem that we could say simply, that the connotation of 
a term is its meanmg But there are two reasons ^vhy this is not so. 
In the first place, terms have two functions, both of which may be 
called meanmg They direct our thought to some subject, and they 
suggest what that subject is, to which our thought is directed. I 
may be said e g. to mean by tools either spades, hammers, axes, &c., 
or ‘ thmgs made m order that we may by their means in handhng 
them do what wo could not do, or do so veil, with our unaided 
hands ’. Mill would say that the former is what the word denotes, 
the latter what it connotes. In the second place, a term may dis- 
charge the function of signifying what the subject is, to which it 
directs our thought, in two ways. It may signify the subject in its 
entirety, or some character in the subject, with which the subject 
is not identical. It is only the latter function which Mill calls 
connoting, as m the example tool just given. Terms which mean 
what the subject is in its entirety he calls non-connotative, and he 

^ Mill says aUribules, because he regards e g. being gold as an attribute 
or aggregate of attnbutes in any piece of gold. 
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does not think that they signify what the subject is at all And there 
are further dilierences withm both kinds of terms, m their way of 
discharging the function of signifying uhat the subject denoted by 
them is, which Mill ignores 

The most important ela'JS of his * non-connotatire ’ terms is proper 
names If connotation in a term is signifying some character m 
a subject, to mdicate its possession of which we use the term of any 
subject, proper names certainly do not connote But besides this 
signification in a term lIiU recognized no other function, except 
denotmg Hence he thought that proper names only denoted, and 
were ' unmearung marks ‘ A proper name ’, he says, ‘ is but 
an unmeanmg mark which we connect m our mmd with the idea 
of the object, in order that whenever this mark meets our eyes or 
occurs to our thoughts, we may thmk of that mdividual object ’ * ; 
and he contrasts connotative names as ‘ not mere marks, but moie, 
that IS to say sigmficant - marks ’ Now m thinking that a proper 
name merely denotes, and sigmfies nothmg. Mill w a' w holly wrong. 
It IS the sense of this error which has led critics to that proper 
names have connotation® ; and if we had to make the antithc-is of 
denoting and connoting cover the ground in regard to the functions cf 
every kmd of term, that would certainly be the less mislead' g 
doctrine But Mill was calhng attention to a real difiercnce distm- 
guishmg his ‘ connotative ’ from proper name', which may be well 
expressed by saying that proper names have no connotation, if we 
accept the sense of ‘ connotation ’ which may be extracted by con- 
sidermg the classes of term to which he ascribes it, and reject his 
identification of it with ‘ sigmfication ’ generally. We may the moi e 

^ This account of a proper name closely resembles Holjb''='E df En.t un of 
a name generally (quoted p 20, supra), which m the fir't st-otion of the =ame 
chapter Mill appioved. Hobbes sajs that a name is ’ a word taken at pleasure 
to serve for a mark which may raise in our mind a thought like to tome 
thought we had before’ To say that it is tak n at pleasure means that 
it IS not taken on account of any pre-existing signification This is true at 
the outset of all names, proper and general alike, except denvatives A 
general name was nnmeamng before tl teas given to anything : so also is a proper 
name. But a proper name, like a general name, has a meamng after it is 
given. 

® Mill obviously means by signifying bemg the sign of uliat a thing is; 
else he could not distinguish ‘ mere marks ’ from ‘ significant marks ’ ; for 
a mere ruirk denotes. It is possible to use the word ' signifv ’ in the sense 
of ‘ denote ’. But throughout the following discussion it will be used as 

ILll U=C5 it 

^ e g Jrvons,£'/£men(ar’y Lesson* miojic, Les'on V- Bosanquet. r l lials 

tif Logie, Lect. V. { 6 ; alra the first edition of this book. 
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conveniently do this, because the signification which proper names 
do possess IS perfectly well indicated by the word ‘ mtension 

A proper name certainly has intension as well as denotation It is 
a mark directmg our thought to an mdividual , but that which is to 
be a mark must have meanmg A scratch may be a mark on a com 
which I am lookmg at , it is not a mark of the coin that I am lookmg 
at, but of its bemg the same com which I had put in the way of 
a suspected thief I may of course be ignorant of the meanmg of 
a mark. The broad arrow T which is occasionally seen on gate- 
posts, milestones, &c , is a mark; a traveller might not know what it 
meant , but he would not call it a mark, unless he guessed that it 
meant somcthmg By enquiry he might learn that it meant that 
the spot where it was placed was the precise spot uhose height 
was recorded m that portion of the ordnance survey. Here the mark 
is general But the mark by which his nurse recognized Odysseus 
was equally sigmficant. In its own nature it was a scar, the conse- 
quence of a wound, and not (like a brand) mtended as a mark. Yet 
this scar (its precise form and position bemg taken into account) to 
those who had observed it in Odysseus became a mark by which to 
know him He had been absent twenty years, and was changed 
otherv ise beyond recogmtion ; he was supposed to be dead ; but his 
nurse, seeing the mark, knew the man before her to be him — knew 
that about the man before her which otherwise she would not have 
known. How can it be said that it was an unmeanmg mark for her ? 
And suppose that instead he had at once told her that he was 
Odysseus ; the name would have given her precisely the same 
information ; how then could the name be unmeanmg ? The 
doctrme that proper names have no mtension is refuted by every 
crmunal who assumes an ahas. 

And not only, to any one who knows of what mdividual it is the 
name, has a proper name meanmg, but it has more meanmg than 
a general term. The cry ‘ man overboard ’ would bave conveyed to 
Aeneas and his companions not more but less information than the 
cry ‘ Palmurus overboard It cannot indeed convey to any one, 
for he cannot know, the whole character of the individual denoted ; 
but it excludes from its meaning designedly nothing of that character ; 
whereas another term, if it is not the name of an infima species of 
attributes,^ is designedly confined to signifying only some deter- 

^ This IS intended to signify the whole character of what it denotes ; of. 
infra, p. 154, 
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minate character m ^hat it denotes Mill speaks as if, were I to 
point to some individual person or thing, and to ask nho or nhat is 
that, and were another to reply by a proper name, I should only 
learn iihat it is called, not what it is And if I now heard the name 
for the first time, that is true But it is equally true of a general 
name, ■nhen I hear it for the first time If I point in a foreign 
country to an unfamihar object, and ask tihat is that, though I am 
answered with a general name, I shall only learn what m that 
language it ts called On the other hand, if a proper name is, and 
I know it to be, the name of somethmg with which I am already 
famihar, either personally or by report, it may be very mstructive. 
WTiat would not a man have given to be once truly told, m reply to 
the question ‘ I\Tio is that '' ’ ‘ Napoleon ’ ? Or if I cross a country 
road, and am told ‘ That is Watlmg Street do I not learn much 
more about it than what it is called, and more than the word 
‘ road ’ conveys ? 

What then is the important difference between a proper name and 
other classes of term, which Mill wishes to mdicate by saymg that 
proper names have no connotation ’ It is that they cannot be used 
to convey information about an otherwise unknown individual 
A general term, used of any subject, is instructive to those not 
acquamted with the subject If I ask ‘ What startled you ! ’ and 
you tell me a karait, I shall know that it was a very venomous snake. 
That IS because the term ‘ karait ’ is used of a subject merely to 
mdicate that it has a certam character, of any subject possessmg 
which it might be used equally It has a signification on the ground 
of which it may be predicated of one fresh mdividual after another. 
But a proper name is not used of any mdividual for the first time on 
the ground of a sigiufication which it already possesses , the son of 
James I and ^b[ was not called Charles on account of his Carolmity.^ 
It acquires its signification from the mdividual to which it is given 
Hence it is uninstructive to any one ignorant of the mdividual 
denoted If I ask ‘ What startled you ? ’ and you answer ‘ Glamby 
I shall not know in the least what it was, unless I know already 
what that word denotes. On the other hand if I do already know 
that — ^if I know that Glamby is the name of your dog or your baby 
or the ghost that haunts your house — I shall learn not only what 

^ Hence, as was pointed out p 47, supra, the name Charles is used equi- 
vocally of him, of his son, of the son of Pepin, &c. But an equivocal term 
is not a term with no meaning ; it is a term with more than one meaning. 
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kind of individual it was that startled you, but what individual of 
that kind. For this is a further peculiarity distinguishing a proper 
name from terms of any class that Mill calls connotative : it is part 
of the mcamng of a proper name that the subject denoted is precisely 
this or that mdividual. That is why a proper name can be the 
predicate of a proposition ; we make it a predicate when we wish to 
say not of what kmd somethmg is, about which information is 
ofiercd, but what individual of some kmd. If I were wandering for 
the first time m a country known to me by history, and, coming to 
a village, asked its name, the answer Quatre Bras would not tell me 
that it was a village, hut which village it was. And smce I may 
point to this village without knowmg which it is, I can distinguish 
in a proper name the function of designating or denoting an mdividual 
from that of signifying which mdividual, with all its being and history, 
is denoted , and so I must say that, besides denotmg, it has mtension ; 
only, part of its mtension, concerning what it denotes, is that this is 
such precise mdividual ^ Did it signify nothing concerning that 
iihich it denoted, it would not even have denotation. If you say 
that you have been reading about Quatre Bras, and I do not know 
whether that is a village or a general or a poem or a star, it denotes 
nothing to me. A name could only denote and have no signification 
if that could be discrimmated which had no character ® 

All this mdeed only amounts to saying that a proper name has 
not general meanmg Mill really mtended by connotation general 
meanmg, but thought that to lack it was to lack meamng altogether. 
‘ General meaning ' is not however a complete account of what he 
mtended by the w ord Connotation is signif ymg some character m 
a subject, -which can be distinguished from that subject. ‘ A con- 
notative term is one ivhich denotes a subject and implies an attribute.’ 
When a term signifies a subject m its entirety, what it signifies is 
not an attribute of what it denotes. Hence Mill demed connotation 
to another class of terms, the names of infimae species of attributes. 
He was assisted to do so by confusing the relation of species to genus 
with that of individuals to their kind. Man denotes ‘ Peter, Jane, 

^ If we had to make the words dmotation and connotation express all the 
functions of all kinds of terms, we might say, though a trifle loosely, that 
the denotation of a proper name is part of its connotation 

‘ Mill’s confusion between an mdividual’a substantial nature and an attii- 
butc perhaps helped to mislead him here. Because, if I think away its being 
white, snow still remains something that I can discriminate, therefore he 
seems to suppose that, if I think away bis bemg man, John still remains 
something which I can discriminate. 
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John,’ and connotes their common character ; jauU denotes slow- 
ness, stupidity, &c , and connotes their common character. Man is 
connotative, Peter or Jane or John is not ; and similarly, ho thinks, 
fault is connotative, slowness or stupidity not. But this result, 
unlike his similar view about proper names, is both devoid of 
plausibihty and in contradiction uith his teaching elsenhere. So 
unplausihle is it, that some, being unable to bruig these terms under 
the formula just quoted, have preferred to deny to them denotation. 
And it flatly contradicts Mill’s doctrine, that defimtion declares the 
connotation of a name. For the name of a species of attribute may 
be deflnable^ by givmg its genua and differentia, even uheie that 
of the genus is not , and j'et accordmg to Mill the latter has con- 
notation, and the former none. 

That these terms are unmeaning is clearly absurd. When Wolsey 
says to Thomas Cromiiell, ‘Cromwell, I charge thee, flmg away 
ambition , By that sm fell the angels ’, the ii ord ambition does not 
denote an object of thought, without signifjnng what that is iihich 
it denotes, but signiflea the nature of the sin which Cromwell is 
warned to avoid. Yet it also denotes it. Such terms are names 
of universals, of the common character in many mstances of an 
attribute or relation.* But of what they denote they signify the 
entire being ; and w hat they denote is general. Hence, if to be 
connotative is to have general meamng — and that is why Mill denies 
connotation to proper names — ^they are connotative. If it is to 
signify somethmg general m a subject of w'hich that is not the entire 
being, they are not. This is the ambiguity which is the source 
of Mill’s vaciUatmg language. 

Proper names, then, and the names of infimae species of attributes 
and relations both signify the entire being of what they denote, but 
w ith a difference, because what the latter signify is general, and may 
be deflnable. Those are the classes of term which Mill calls non- 
connotative But the classes which he calls connotative, though he 
offers a single account of them all, are not really ahke. An attribu- 
tive term, hke lemg or white? denotes that which, being constitutively 
something else, is long or white also * ; and it is connotative because 

^ It need not be ; e. g. blue is a species of colour, but can no more be 
defined than colour, because to know the specific difference presupposes that 
I know the species ; I could only say that it is a blue colour. 

‘ Or names of the instances considered merely in their common character, 

* These terms were called connotative by the schoolmen : v. infia, p 167. 

* Hence they ore commonly combined with a general term, and we speak 
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it notes a character found along with the constitutive being of the 
subject which it denotes ^ Its * connotation ’ is not the constitutive 
or general being of that subject, but some detail in its being, which 
would be denoted by the corresponding abstract term length or 
whiteness? But a general concrete name, like man or snow, does not 
denote that which, bemg something else, or havmg some other con- 
stitutive being, is man or snow also ; and it is connotalive because, 
besides denoting a subject, it signihes not some detail in its bemg,^ but 
its constitutive or general bemg ; the prefix, if it has any force, has 
not the same force in this case. And those abstract terms 'which 
Mill calls connotative he calls so because, besides denoting species of 
relation or attribute, they ‘ connote ’ their generic nature.® 

We may now sum up the results of our mvestigation into the 
antitheses Intension and Extension, Connotation and Denotation. 
All terms may be said to denote the subjects of which they can be 
predicated, but those most directly which are names of, or can 
stand for, those subjects , hence adjectives, when used to denote the 
subject of a proposition, are often combined with a demonstrative 
word, such as an article All terms have mtension, or meanmg ; 
that is, they signify all or somethmg of what that is which they 
denote When the intension, or what is thus ‘ intended is some- 
thing displayed m divers forms or species, these are said to be the 
extension of the term ; and sometimes the individuals m which the 
common nature, which is the intension of a concrete general term, 
is found are called its extension ; the latter usage is not extended to 
general abstract terms, for in abstraction the instances are not dis- 
criminated Either w ay, proper names have no extension ; names 
of infimae species of substances can only be said to have extension, 
if the individuals are taken as the extension ; names of infimae 
species of attributes can only be said to have it on the same condition, 
that we consider their mdividual instances. What is commonly 

of long days or long shadows, white sails or white complexions. The fact 
that they may also be combined with proper names, so that we can say 
' the envious Cases ’ or ‘ the melancholy Jacques ’, shows that proper names 
have intension. No one would say ‘ the envious X ’ if he did not know in 
the least what that 'was, which X denoted 

^ A word like traitor or artist might be said to do this ; but we have seen 
(p. 37, n. 1, supra) that these, though substantives grammatically, are attri- 
butive in function. They also were called connotative by the schoolmen 
® Attributive terms also may be piedicated of attributes and relations, as 
when we say that impartiality is rare ; heic rare connotes an ‘ accident ’ in 
the attribute which it denotes, and not, as viitue would, its gcnciic nature. 
Mill takes no account of this diiSerenoe. 
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said about the inverse relation of intension and extension in terms 
refers only to terms subordmated one to another m a classification, 
and does not regard mdividuals as the extension. Lastly, terms 
have connotation vhich have general meaning; the connotation 
of a term is that character through sigmfymg uhich it denotes the 
subjects of which it can be predicated. 

[It may be added that the instance which SIiU takes, on which 
to argue that proper names have no connotation, viz Dartmouth, 
confuses the issue He urges that the town would stdl hate the 
same name it the nver changed its course, though the name w ould 
not then connote the town's position , therefore it connotes nothmg 
now. The argument is not good If a town is calif d Dartmouth 
because it stands at the mouth of the Dart, so far the name is 
a designation But meamng or mteiL=ion in a proper name is not 
dependent on connotation belongmg to a connotative w ord m it. 
ilill should have taken the river s name Dart, or Dartmouth m 
New Hampshire The latter illustrates yet another pomt Most 
proper names are chosen for a reason A mountam may be named 
after its discoverer or first chmber, a town or college after its 
founder, a child after us grandparent or godparent, a society after 
some one of whom its members wish to be considered the disciples 
But this does not become part of the meaning of the name, w hich 
IS derived from that to w hich the name is given A similar remark 
apphes to those names m w hich, as often happens, something may 
give a clue to the nature or nationahty or sex of the subject denoted , 
the guess may be wrong , but even if it is right, the feature which 
gave the clue functioned as havmg general meaning , and the 
meamng which it is important to vmdicate for proper names is 
not general meamng It is however relevant to this vmdication, 
that proper names often come to acquire general meamng , Caesar 
is a fa mili ar instance, and we have all heard of a Daniel come to 
judgement, and that Capuam Hanmbah Cannas fuisse For this 
acquisition comes about through extending to another subject some 
part of the signification which the name derived from the subject 
to w hich it w as origmally ‘ proper ’ ] 

[For the sake of the curious, a few words may be added on the 
history of the term ‘ connotative ’. In Wilham of Occam a dis- 
tmction IS found between absolute and connotative terms. Absolute 
terms have not different primary and secondary sigmfications ; 
‘ nomen autem connotativnm est iUud, quod sigmficat ahqmd pri- 
mario et ahquid secundario ’ He gives as mstances relative names 
[lov father sigmfies a man, and a certam relation between him and 
another) names expressmg quantity (since there must be some- 
thing which has the quantity) : and certain other words : v. Prantl, 
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[Geschichte der Logik im Abendlande, Aba. adx. Anm. 831, vol. iii. 
p 364 Johannes Buridanua said that some terms connote nothing 
beyond what they stand for (‘ nihil connotantes ultra ea, pro qiubus 
Bupponunt ’) , but ' omnis terminus connotans ahud ab eo, pro quo 
Buppomt, dicitur appellativus et appellat illud quod connotat per 
modum adiacentis ei, pro quo suppomt’.^ Thus menis and tuus 
stand for something uhich is mme or yours ; hut they connote or 
signify further and ‘ appellant me et te tanquam adiacentes ’ (id. ib. 
XX. Ill, vol. IV. p. 30). Elsewhere we are told that ‘ rationale ’ 
‘ connotat formam substantialem hommis ’ (xx 232, vol. iv. p. 63 : 
cf. Anm 459, p 109) Elsewhere again album and agens are given 
by Occam (ib. xix. 917, vol. m p. 386) as examples respectively 
of connotative and relative terms; and it is explamed (ib. Anm . 
918) that a connotative or a relative term is one vhich cannot be 
defined without reference to one thmg primarily and secondarily 
another ; thus the meanmg of album is expressed by ‘ ahquid habens 
albedmem ’ ; and when by any term anythmg ‘connotatur vel 
consignificatur, pro quo tamen talis termmus supponere non potest, 
quia de tali non verificatur ’ such a term is connotative or relative 
Thus a term was called connotative if it stood for (‘ suppomt pro ’) 
one thing, but signified as well (‘ connotat ’) something else about 
it ; as Archbishop Whately says [Logic, II. o. v. § 1, ed. 9, p 122), 
‘it “connotes”, i e. “notes along with” the object [or impl%es\, 
something considered as inherent therein.’ The Archbishop sug- 
gests the term attributive as its equivalent , and though connotative 
terms w’ere not all of them adjectives, since relative terms also 
connote, and so do terms hke ‘ mischief-maker ’ or ‘ pedant which 
though adjectival m meanmg are substantival in form, yet adjectives 
are the prmcipal class of connotative terms, m the ongm^ sense 
of that word. 

Ccmnotation and denotation were thus originally by no means 
equivalent (as they have come to be treated as being) to intension 
and extension Connotative terms were contrasted with absolute, 
and their function of connoting distmguished from that of standmg 
for something James Mill, who probably by his remarks upon 
the word connote had some mfiuence in directing his son’s attention 
to it, says that ‘ white, m the phrase white horse, denotes two thmgs, 
the colour, and the horse ; but it denotes the colour primarily, the 
horse secondarily. We shall find it very convenient to say, there- 
fore, that it notes the primary, connotes the secondary, sigmfication ’ 
[Analysis of the Phenomena of the Human Mmd, vol. i. p. 34, ed. 

^ i.e. to use J. S. Mill’s terms, it denotes ‘id pro quo suppomt’, and 
connotes ' id quod appellat ’. For appellatio cf. Prantl, vol. 111. xvii. 09 
(‘ proprietas secundum quam significatum termini potest dici de aliquo 
mediante hoe verbo “ est ” ’). Cl also ib. xix. 875. 

2 Occam means that, e.g., snow can be referred to as album, but albedo not. 
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[1869) By the schoolmen it ■would commonly have been said to 
connote the colour, and the primary sigmfication was that ‘ pro 
quo Bupponit J S Hill, m a note to p 299 of the same volume, 
objects to his father's inversion of the usage. But he himself, bv 
ixtending the term connotative to cover vhat the schoolmen called 
absolute, and opposed to connotative, names, mtroduced a complete 
alteration into its meaning. 

John and man are both absolute names in Occam’s sense Man, 
no doubt, according to some (though not according to a nommalist 
like Occam) signifies in John, or anything else ‘ pro quo suppomt 
an umversal nature , but John and this are not two things, of 
vhich it denotes one primarily and the other secondarily, or for 
one of vhich it ‘ suppomt and ‘ appellat ’ the other ; for John 
15 a man, and without uhat the word man signifies would be nothmg 
for v hich that word could stand or by u hich it could ‘ call ’ him 
With white it is different ; I have a notion of paper, and a notion 
of n hiteness, and u hiteness is no necessary part of my notion of 
paper ; and so mth any other subject of u hich u hiteness is only 
an attribute and not the e'^'-cnce Hence the name wJnie may bo 
said to signify (or m James Mill's usage to denote) two thmgs, the 
colour, and that which is so coloured ; for these can be conceived 
each without the other, as John and man cannot ; or, if we prefer, 
it may be said to denote or stand for one, and to connote the other. 

(Cf . also on the history of the word Connotative a note m Mmto’s 
Logic, Inductive and Deductive, p. 46 )] 



CHAPTER VII 


OF THE PROPOSITION OR JUDGEMENT 

A GENERAL acquaintance with the nature of the judgement or 
pioposition has been Jaitherto assumed. It would be impossible for 
Logic to be written, or if written to be understood, unless the acts 
of thought which it investigates were already in a way familiar ; 
for Logic arises by reflection upon an already existent thought 
of things. Now judgement is the form in which our thought of 
thmgs is reabzed, and it is primarily in judgement that we use terms. 
Their use in question, command, exclamation or wish presupposes 
earlier judgement. The varieties of terms, the different relations 
of one to another which form the basis of the distinction of pre- 
dioables, would be unintelligible, unless it w'ere reabzed that, in the 
first instance, terms come before us only as elements in a judgement. 
They live, as it were, m a medium of continuous judging and think- 
ing ; it IS by an efiort that we isolate them, and considering subject 
and predicate severally by themselves ask in what relation one stands 
to the other, whether they are positive or negative, abstraet or con- 
crete, smgular or general, and so forth. Without presuming some 
knowledge of this medium in which they live it would bo of as 
little use to discuss terms, as to discuss the styles of Gothic 
architecture without presuming some knowledge of the nature of 
space. 

We must now consider more closely what judgement is, and w hat 
varieties of judgement there are that concern Logic. 

A discussion of judgement raises many metaphysical problems, 
into which such a work as this cannot enter fully. But a few things 
may be pomted out about it. 

To judge, m the logical sense of the word, is not to acquit or 
condemn, but to affirm or deny a predicate of a subject There is 
however a connexion betw'cen the logical and judicial uses of the 
word Judgement, in the logical sense, is often preceded by what 
must indeed be called thmkmg, but is not judgmg, viz. questioning 
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or ‘ wondering ’ ; but this process, if we do not give it up, is ended 
or decided by a judgement, as the judge by his judgement after 
considering decides the case It is true that as the judge may be 
mistaken m the opinion which he reaches on the facts, so we commonly 
in our judgements form falhble opinions only, and Logic can render 
no greater service than to make us more ahve to the distmction, 
which the grammatical form of the proposition fads to reflect, 
between opinion and knowledge. We shall meet it in discussmg 
what is called the modality of judgements So important is it, 
that some would hesitate to brmg know'ledge and opinion under 
one genus, judgement. But there is much which may be said about 
them in common. 

Every judgement makes an assertion, w'hich must be either true or 
false Its propositional form claims truth : i. e I ought not to make 
a statement, such as that the earth is round, unless I think that it is 
so, and mean that it is so , although in fact we often express m this 
form opimons which we hold doubtfully. This capacity of truth or 
falsehood is the pecuhar distmction of judgement, expressed gram- 
matically in a proposition by the mdicative mood. Imperatives, 
optatives, exclamations, and mterrogations are not propositions as 
they stand, though they imply the pow’er of judging ‘ I say unto 
this man “ Come ”, and he cometh.’ Here the mdicative sentence 
‘ I say unto this man " Come ” ’ may be true or false, the mdicative 
sentence ‘ He cometh ’ may be true or false, and both these are 
propositions, and express judgements ; but wc cannot ask of the 
imperative ‘ Come ’, is it false or true ? — ^it is not a proposition. 
Agam the question ‘ Art thou he that troubleth Israel ? ’ is not 
a proposition , it is not itself true or false, but enquires whether 
the judgement imphed is true or false. An optative, as in the hue 
‘ Ulme be a cot beside the nil ’, is not as it stands a proposition , it 
could hardly bo met with the rejomder ‘ That ’s true ’, or ‘ That ’s 
a he ’ ; if it were, and we were to ask ‘ What is true ? ’ or ‘ What is 
a he ? ’ the answer would be ‘ That you really wish to hve in a cot 
beside the rill ’ ; so that, although an assertion is imphed about the 
wishes of the person speakmg, it is not so expressed m the optative. 
Exclamations may in hke manner imply an assertion which they 
do not express, as when we say ‘ Strange ! ’ or ‘ Incredible 1 ’ They 
may also be mere modes of expressmg feeling, hke an action and 
a gesture , and in such cases, though somethmg doubtless ‘ passes m 
the mind the exclamation can hardly be regarded as an attempt 
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at asserting ^ anything. It is not, however, necessary to go into any 
subtleties ; the same grammatical form may indicate different aets 
of mmd, and the same act of mind he mdicated by different gram- 
matical forms , ‘ Let the king live for ever ’ may be called imperative 
or optative ‘ Angels and ministers of grace, defend us,’ imperative, 
optative, or exclamatory : ‘ I would that I were dead,’ optative or 
indicative. It is enough for us to reahze that a judgement bemg 
an assertion, capable of truth and falsehood, the full and proper 
expression of it is in the indicative mood 

In judging, I affirm or I deny ; in either case, I assert. I can 
express doubt — * matter may be eternal ’ ; and herein I neither 
assert that it is nor that it is not eternal , still, I assert something, 
though it is not so easy to say what ® Propositions of the simple 
form ‘ S is P ’, or ‘ /S is not P ’, are called categorical, but in all there is 
a categorical element. We can best elucidate the general character 
of judgement by considering examples of this form in the first place. 

A proposition makes one assertion® ; an assertion is one, when 
there is one thmg said of one thing — ^i> Ka6' hos, i e when the 
subject is one, and the predicate one ; though the subject and 
predicate may be complex to any degree Thus it is one proposition 
that ‘ The last rose of summer is over and fled ’ ; but two that ‘ Jack 
and JiU are male and female ’ ; for the latter is equivalent to ' Jack 
is male and Jill is female ’ , one thing is asserted of Jack and another 
of Jill , one grammatical sentence expresses two judgements. 

Subject and predicate are terms which have already been explained , 
as that about which something is asserted, and that which is asserted 
about it. A proposition — at least a categorical proposition — is often 
said to be composed of three parts, subject, predicate, and copula ; the 
copula being the verb substantive, is, ea-rCv, est, ist (or is not, ovk foriv, 
non est, ist ntcht), sometimes, though mischievously, represented in 
Logic books by the mathematical sign of equation, = (or not = ). We 
may consider at this point the nature and function of the copula, and 
the propriety of thus reckoning it as a third member of a proposition. 

Common speech does not always employ the copula. Take the 

^ The reasoning which would make all exclamations imply a judgement 
was extended to actions by Wollaston, when in his Hehgion of Nature 
Delineated (first published 1724) he regarded all wrongdoing as a particular 
mode of telling a lie 

“ Cf infra, pp 197 sq 

® Some difficulties about the singleness of judgement are discussed in 
Ur. F. H. Bradley’s Essays on Truth and Reality, o. xm pp 393 sq. 

I77» M 
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line ‘ It conics, it comes ; oh, test is sweet Here in the proposi- 
tion ‘ Best is SM eet we have subject (rest), predicate (sweet) and 
copula all seveially picscnt , uhereas in the pioposition ‘ It comes 
we have the subject (it, referrmg to the omnibus), and for copula 
and predicate together the one word, comes But that word contains 
what is said about the omnibus (for it is said to be commg, as rest 
is said to be sueet) ; and it also contains, m the inflexion, a sign 
that this IS said about a subject , and the judgement may, if we like, 
be put m a form that exhibits predicate and copula separately, viz. 

‘ it IS coming ’. It is true that this change of verbal expression may 
sometimes change the sense , it is not the same to say ‘ he plays the 
violin and to say ‘ he is playmg the violin ’ ; we must say, ‘ he is 
one who plays the violin or ‘ he is a violinist ’. But it is clear that 
■a hat the copula expresses is present as much m the proposition ‘ he 
plays the violm ’ as in the proposition ‘ he is a violmist ’ , just as it 
is present ahke, vhether I say Beati immaculatt in via or Beati sunt 
tmmaculati in via The inflexion of the predicate verb, or the m- 
floxion of the predicate adjective together with the form and balance 
of the sentence, replaces or renders superfluous its more precise ex- 
hibition by the copula , which is, however, always understood, and 
if we set dow'n the subject and predicate m symbols whose meanmg 
is helped out by no mflexion, W'e naturally insert it We symbohze 
the judgement generally by the form ‘ A is B ’ ® , we may write it 
' A B', but that is an abbreviation ; to wTite it ‘ ^ = B ’ is an error. 

If the copula thus expresses something present or implied m 
every judgement, what is its function, and can it be regarded as 
expressing one of three parts composmg a proposition ? Its 
function IS to express that the subject and predicate are brought 
mto the unity of a judgement that the predicate is asserted of the 
subject, and that the subject is qualified by the predicate. I may 
think of rhetoric and I may think of trickery, but they may 
remain apart m my thought — subjects successively contemplated, 
like breakfast and a mormng’s work ; if I say that ‘ rhetoric is 
tiickery I show that they are not unconnected, to my thinkmg, 
but that one quahfies the other 

Is the copula then a third member in the judgement, distmot from 
subject and predicate ? Strictly speakmg, no. For two terms are 
not subject and predicate, except m the judgement , and the act 

^ C S Calverlcy, Innes on the St John's Wood Omnibus 

^ Or ‘ 13 not B if the judgement is negative ; and so elsewhere, imitatis 

mutandis. 
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of judging, whereby they become subject and predicate, is abeady 
taken mto account in caUing them subject and predicate , it ought 
not therefore to be reckoned over agam in the copula In the verbal 
expression of judgement, which we caU a proposition, we may dis- 
tmgmsh as a third member a word showmg that other words are 
subject and predicate , but the whole proposition is B’ expresses 
a single act, m which though we may distinguish subject and predicate 
from the predicating, we cannot distmguish them from it as we can 
from one another To think the copula is the synthesis (or linkin g) 
of judgement it is the form of the act, as distinguished from 
thmking the subject and predicate ; this is the matter, for judge- 
ment varies materially with variation of the subject and predicate. 
The copula is a word used to express the performance of that act. 

Is it of any consequence how that act is expressed — (1) whether 
by an inflexion or by an independent word , (2) if the latter, whether 
by the verb substantive or some difierent word or sign (such as the 
mathematical sign of equahty) ? 

(1) Every categorical judgement is analysable into subject and 
predicate , m the act of judgement we affirm or deny their umty , 
but, whether m affirming or denymg it, they are distmguished , 
and the predicate may m its turn become a subject of thought. The 
separation of the sign of predication from the predicate (as in the 
proposition ‘ He is a violunst compared with ‘ He plays the violin ’) 
frees the predicate, as it were, from its immersion m the present 
judgement. If therefore we wish to set out a judgement in a form 
that shows clearly what is the subject, and what the predicate, each 
separately considered, an independent word is better, as a sign of 
predication, than an inflexion. For the purposes of a logical example, 
we should prefer to express a judgement m a form that shows this ; 
but it would be pedantry to do it, where, oivmg to the idiom of the 
language, it perverts the sense ; and we do not need to do it at all 
when we have no such need to extricate the predicate 

(2) Different languages agree to use the verb substantive, or 
verb of existence, as the sign of predication : Homo sum, I am 
a man Gogito, ergo sum, I think, therefore I am.^ The use of the 
verb of existence as copula suggests that every judgement predico/es 

^ Propositions in which the verb of existence was predicate nsed to be 
called propositions aecimdi adiacentis; and those wluch had some other 
predieate, where the verb to be was present or implied as copula only, were 
called propositions lertn adtaceiUis. 

US 
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existCTiee, that if I sav ‘ government is a science I declare not only 
that it is a science, but that it is or exists ; on the other hand, the 
content of inany judgements seems to negative this . for m saymg 
‘ a gnfiBn is a fabulous monster or ‘ Queen Anne i= dead I do not 
assert that a griffin or that Queen Anne exi=t= Henre some have 
boldly said that the verb ‘ to be ’ is a mere equivocal term employed 
sometimes to signify existence, and sometimes to signify predication* 
■with no more identity of meaning m the'e tv o uses than there is 
bet-ween es^ = ‘is’ and eit = ‘ eat'i ' ^ From this it would follow, 
that there is no sjiecial appropriateness in Uaing the verb to be as 
sign of jiredication, rather than any other sign 

Yet if there were no special appropnatene-s m the verb to be, as 
the sign of predication, it is strange that so many languages should 
have agreed to use it. The case seems to be thus that everv 
judgement does imply existence, but not necessarily the existence of 
the subject of the sentence. The distingui-hing characteristic of 
a judgement is, as we have seen, that it is true or false With the 
false we need not here concern ourselves , for the man vho mahes 
a judgement, unless he says what he does not really thmk, says 
what he thmks to be true, and therefore intends to declare the truth. 
All judgements therefore, besides afBrmmg or denymg a predicate 
of a subject, implicitly affirm themselves as true * But a judgement 
which affirms itself as true claims to express so far as it goes, the 
nature of thmgs, the facts, or the reahty cf the umverse In domg 
this it maybe said to imply exL=tence, not of its grammatical subject, 
but of the whole matter of fact asserted in it 

■When I say that a gnffin is a fabulous monster, I do not affirm 
that griffins exist hke pigs and cows But my judgement implies 
the existence of a mass of fable, m which griffins have their place as 
fables too If there were no fables, I could not say that gnffins 
were fabulous , but fables are an element m reality — i e m the 
totahty of what is real — ^no less than pigs and cow s Agam. when 
I say that Queen Atiub is dead, I do not affirm the present existence 
of Queen Anne ; I do imply her existence in the past ; and the 

1 Cf James Mill, Analysis of the Phenomena of the Human Hind, voL L 
p 174 fed 1869) ; J. S MiU, System of Logic, I. iv. 1. 

* Cf F H. Bradley, Essays in Truth and Reality, p 382 • ‘ We cannot, 
whdp making a judgement, entertain the possibility of its error.’ It may 
be noted that alie is not a judgement, but rather an action intended, through 
the u-e of words that commoiily express a judgement, to influence the action 
or opinion of othei& 
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copula therefore still has the meaning of existence. It may be 
asked why it should be in the present tense, when the existence 
meant is past The answer is, first, that the predicate corrects this 
so far as is necessary ; but secondly, that the past (like fable) has 
a kmd of existence If 1 am the same to-day as I was yesterday, 
then I do somehow unite in me at once the present and the past ; 
the past has ceased to be present, but it still somehow belongs to 
me What is true of me is true of others, and of reahty as a whole 
Its history is m tune , but it is one through that history ; and the 
past belongs to it now, as well as the present. Queen Anne, it may 
be, does not exist now ; but that exists now in whose past the hfe 
and death of Queen Anne have their place. They belong to the 
whole system of thmgs which we call the universe ; therem they 
exist, and only m belonging to it can they or anythmg else exist. 
The moon, if it had no place there, would not be ; neither would 
justice, nor triangularity , though these different things play different 
parts in the whole ^ When I say what triangularity is, the present 
tense is not used because it is contemporary with the time of the 
utterance, for it is not temporal at all. Not everythmg real 
belongs to the succession of events in time. 

Every judgement then that I make claims to declare some portion 
of the whole truth that is to be known about the universe : m what 
form (so far as its purview goes) the universe exists. Hence it is no 
accident that the verb of existence is employed to express the act 
of judgement. There is a kmd of thinkmg called questioning or 
wondermg, m which we think of various thmgs, and imagine them 
connected m various ways, without decidmg m our minds whether 
they are so connected or not. Thus I may think of Pubhc Schools, 
and ask myself whether they are hable to stifle origmahty in their 
pupils ; and I shall be thinking also of that habihty, and of the 
relation of subject and attribute, and imagining that relation to be 
exemplified between these terms. But if I judge one way or the 

* Some writers have used the notion of a ' universe of discourse ’ or ‘ hmited 
nmverse ’ to express the foregoing contention. In the whole universe fact 
and fable, savages and Bousseau’s conception of savages alike have their 
place ; but I can make statements which are true about Bousseau’s concep- 
tion which would be false about savages themselves. It is said that these 
are different ‘ limited universes ’ ; and that propositions which do not assert 
the existence of anything in the material universe may assert it in some 
other ‘ The royal dragon of China has five claws ’ — I do not affirm its 
existence in the universe of zoology, but in that of Chmese heraldic design. 
Cf. p. 44, n 2, gwpra. 
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other, that puhhc schools are or are not liable to stifle originality 
in then' pupils, then I beheve that this relation really holds, or does 
not hold, between these terms, and that what I think of exists 
independently of my thinkmg. And to expiess that a combmation 
of which I think is real, I use the verb to be ‘ Public schools are 
hable (or not hable) to stifle origmahty in their pupils ’ , i e , the 
habihty of public schools to do so, or their freedom from such 
liability, exists. 

[It will be observed that on p 1C4 the copula w-as said to imply, 
not to predicate, existence For existence by itself is not a significant 
predicate, as we have already seen,i and therefore cannot strictly 
speakmg be predicated. We may ask, for example, w hether grifiSns 
exist, as we may ask whether ostriches fly ; but w hereas m the 
latter case the subject is assumed to exist, and the question is 
whether it possesses a certam predicate, m the former case w^e do 
not assume that there are griffins, and enquire w helhcr they possess 
the predicate of existence. Their existence would consist m being 
grifims, and not merely in bemg ; and to ask whether griffins exist 
18 to ask whether an 3 'thmg existmg has the character mtended by 
the term griffin. The existent is thus assumed as the subject of 
oui judgement, and the judgement claims to declare its nature ; 
we do not assume its nature as a subject of which to predicate 
existence. Hence it has been said that reahty is the ultimate sub- 
j'ect of every judgement , that, as the distmction of its terms is 
not a distinction of tw'o mdependent things, but of two factors m 
the being of one, this whole bemg, conceived bj’’ us in subject and 
predicate together, is really one ‘ content ’, and though judgements 
differ m their content, these contents are all predicated of the one 
reahty , and the contents of all true judgements are factors co- 
existmg in the bemg of that reahty To ask ‘ Is such and such 
a proposition true ? ’ is to ask whether m its subject and predicate 
together 1 apprehend in part the nature of reality , and it is because 
of this ' reference to reahty ’ in every judgement that w e use in 
expressing it the verb to be. 

This view that reahty is the ultimate subject of every judgement 
is wrong if it be understood to mean that it is the logical subject, 
or be taken as destroying the force of the logical distinction between 
subject and predicate. We may distmguish m fact three subjects, 
the logical, the grammatical, and the ultimate or metaphysical. 
That the logical subject is not the same as the grammatical subject 
of the sentence is readily apprehended. The proposition ‘ Bella- 
donna dilates the pupil ’ may be an answer either to the question 
' What dilates the pupil ? ' or ‘ What do jmu know of belladonna ? ’ 
^ CE. supra, p. 65. 
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[In either case the grammatical subject is beUadonna ; but the 
logical subject is m the former ease ‘ dilating the pupil ’ ; that is 
what we are thmkmg about, and about that the judgement informs 
us that belladonna will effect it , in the latter case, the logical 
subject is belladonna, and about that the judgement informs us 
that it produces this effect. This distmction of logical subject and 
predicate is always present m thought when we judge, though 
sometimes the logical subject may be very vague, as when we say 
‘ it rams ’ or ‘ it is hot But subject and predicate together may 
qualify somethmg further. This is easily seen when the subject is 
an abstract term. ‘ Jealousy is a violent emotion ’ • jealousy may 
be the logical subject here, but it only exists m those who are 
jealous It IS not then the ultimate subject, for it inheres m some- 
thmg else. Where then do we reach the ultimate subject ? Accord- 
ing to our ordmary way of thmkmg, m concrete mdividuals ; and 
this is the view also of many philosophers, who have thought (and 
Aristotle seems to have been among them) that there was no smgle 
metaphysical subject, but as many as there are concrete mdmduals 
In the Categories ^ the concrete mdividual is defined as that which 
can neither be predicated of nor inhere m anythmg further ^ 

But the doctrme which makes Reahty the ultimate subject of 
every judgement holds that m a sense the metaphysical subject is 
always one and the same : i e. that there can be only one real 
system, to which all judgements refer, and which they all contribute 
to determme and qualify. That a paiticular thmg should exist or 
be real means that it has its place m this system ; and what is 
called the existential judgement — the judgement whose predicate 
is the verb to be, in the sense of to exist — as in ‘ Sunt qui non 
habeant, est qui non curat habere ’, or ‘ Before Abraham was, 
I am ’—declares a part of the nature of the one system of reahty. 
The content of an existential judgement cannot mdced be pre- 
dicated of reahty as a quahty or attribute. When I say that 
jealousy is a violent emotion, I think of it as an attribute of jealous 

’■ 11 . 1’’ 3-9, V. 2» 11-14 Cf. supra, pp 50 bij. 

‘ It IS true that a Bingolar term may appear as predicate of a j'udgement, 
as, for example, if we say ‘ The great^t epic poet is Homer ’ or ‘ The first 
man was Adam ’. But in such a case Aristotle regards the predicate as only 
accidentally predicate, or Kara avii^spriKds (of. Met. A. vu) : by which he 
means that the concrete individual does not really qualify or belong to what 
figures as its subject, but that because these two come together, or because 
it befalls Homer to be the greatest epic poet, and Adam to have been the 
first man, therefore you can say that one is the other, as you can also say 
that a grammarian is a musician when the two characters coincide in one 
individual, though ‘ musician ’ is not what ‘ being a grammarian ’ is, any 
more than Homer is what being the greatest epic poet is, or Adam what 
being the first man is. In fact, in making a judgement whose predicate is 
a smgular term, we cannot help at the same time thinking of the predicate 
as quEilified by what figures as subject. But cf. supra, p. 153. 



168 AN INTRODUCTION TO LOGIC [chap. 

[men ; when I say ' Est qni non curat habere I do not thmk of 
Horace as an attribute of reality. Nevertheless, his existence is 
bound up with the cxistenoo of the whole universe ; the umverse 
of reality is found (when we thmk the matter out) to be presupposed 
by the existential judgement as much as by any other , and though 
in It existence appears to be first afSrmed m the predicate, and 
therefore not assumed m the subject, yet this cannot represent 
the true course of our thought. We could make no judgement at 
all, if we did not presume a reahty about which it was made 
Even the negative existential — ‘ Joseph is not, and Simeon is 
not ’ — ^unphes this ; for not to be means to have no place m that 
w'hich IS. 

We are mdeed accustomed to thmk of thmgs and persons as if 
each w ere complete and mdependently real ; and m that case, the 
metaphysical subject of any judgement would be some concrete 
mdividual or other. The doctrme we are considermg carries the 
question further, and holds that, smee what is predicated of the 
concrete mdividual is not true of hun m complete isolation from 
all else, therefore he is not, metaphysically spcakmg, or m the last 
resort, the subject of which it is true. There is no desire to deny to 
mdividuals a relative mdependence, or to pretend that the relation 
of attributes or umversals to the concrete mdividual is the same 
relation as that of an mdividual to the system of reahty which 
mcludes him. The judgement ‘ Jealousy is a violent emotion ’ can 
be so restated as to make the concrete subject man the logical 
subject of the judgement ; I may express it, for example, by saying 
that jealous men are violent m them jealousy. 1 cannot so restate 
the existential judgement, or any other m which the logical subject 
IS already a concrete term, as to make Reahty the logical subject 
instead. Rut it is the metaphysical subject m the sense that it is 
presupposed and referred to even m those judgements We cannot 
mamtam the view that the metaphysical subject of every judge- 
ment IS always m the last resort a particular mdividual. ‘ Civiliza- 
tion IS progressive.’ Doubtless civilization is only seen m the lives 
of men , but it is seen m the hves not of this and that man smgly 
but ot the commumties to which they belong. We have to thmk 
of men as forming a system and an imity, if we are to give meamng 
to a judgement Like this. We saw too that the process of biological 
evolution, which seems m some way smgle, yet cannot be exhibited 
in any smgle organism ; nor is it easy to know what is a smgle 
organism What is contended is, that all judgements mvolve us m 
the thought of one all-embracmg system of reahty, whose nature 
and constitution none can express completely, though each true 
judgement declares a part of it. Logic, as has been said before, 
cannot be rigidly separated from metaphysics ; mdeed, it derives 
its chief importance from its connexion therewith. If it had merely 
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[to work out the scheme of syllogistic inference, and such-hke 
matters, the problem which the present note has raised would be 
superfluous , but it mvcstigatcs what is mvolvcd m thmkmg ; and 
whether we must thmk of the umverse as a sum of mdependent 
reals or as a system is a fundamental problem.^] 


In the act of judgement, the subject ^ with which we start ia 
thought of as modided or enlarged by the predicate, and m that 
form declared to be real We end with the subject with which we 
began, diSerently conceived.® The thought of a combmation of 
elements, and the afSrmation of its reahty,^ are common features 
of every judgement, and the copula expresses them alw'ays, and so 
far has always the same meanmg. Whatever sign be used, whether 
an inflexion, or the verb substantive, or the mathematical symbol 
for equahty, or anything else, this combmation, and the afBrmation 
of its reality, must be meant. The verb to be naturally lends itself 
'to this meanmg. The mathematical symbol of equahty has a dif- 
ferent meanmg , it is not a sign of predication, but an incomplete 
predicate , it expresses, of one thmg, quantitative identity with 
some other. If I say A =3, the predicate is not B but ‘ equal to JS ’ : 
the special force of the sign ‘ ’ is ‘ equal to ’ ; I must still perform 

in thought the act of predication, whether I say ‘ A is equal to B 
or ‘A IS the flrst letter of the alphabet ’ , and if = were adopted as 
the sign of predication, the equation ' A=B’ (which means ‘ A ia 
equal to B ’) must be written ' A= = B’. 

A judgement then contains subject and predicate , subject and 
predicate m their combmation are declared real. To the words 
which signify the subject and the predicate separately is added 

^ The view that Beahty is the ultimate subject of judgement is of course 
familial to all readers of Mr P. H. Bradley’s or Professor Bosanquet’s logical 
woik. Cf. Biadley, Principles of Logic, c. i. pp 12-11, and Essays on 1 ruth 
and Reality, o. ix pp. 253-254. Mi. Bradley does not distmguish between 
logical and metaphysical subject. 

^ 1 . e. the logical subject. 

" Sigwart has pomted out that the movement of thought in a judgement 
IS different for a speaker oommumcating information and tor his hearer. The 
speaker knows the whole fact, when he starts puttmg forward one aspect of 
it m enunciating the subject, and supplements it with the other by adding 
the predicate : if 1 say ‘ This book took a long time to write ’, the whole 
fact IB present to my mind m its unity before I begm speaking To the hearer 
1 present a subject of thought, ‘ this book ’, which awaits supplementation : 
to him the predicate comes as new information, which he has now to combine 
with the concept of the subject hitherto formed by him, v. Logic, § 6 1. 

^ Even in a negative judgement, subject and predicate are elements thought 
of together, as standmg in a relation of mutual exclusion. 
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a word which signifies that these are thought to be combined in the 
real. This word is called the copula , it may be omitted m speech 
or writing, or be replaced by an mflexioii ; but the act of thought 
which it indicates cannot be omitted, if there is to be a judgement. 
This act, honever, is not a part of the judgement in the same way 
that subject and predicate are. It is the act or form of judging, and 
they determine the matter. Hence it is, at least generically, the 
same, while subject and predicate change ; and for this reason the 
scheme of a proposition ' A vi B' represents subject and predicate 
by symbols, but retains the ‘ copula ’ itself We write A and B for 
subject and predicate,^ because they represent mdifferently any 
subject and predicate, being themselves none , we write ‘ is ’, and 
not another symbol in its place, because whatever be the subject and 
predicate, the act of judgement is, generically, the same 

But judgements are not all so much alike that they can all be 
equally well expressed m propositions of the form ‘ A is R ’ , they 
do not differ merely as the places of these symbols are taken by 
different terms For some propositions are of the form ‘ A is not B 
and A may be replaced by a singular or by a general term ; and if 
by a general, we may judge either that all or some A is (or is not B), 
and this difference is one of form, m the sense that it is not a differ- 
ence m the terms that replace our general sj^mbols A and B. And 
there are other differences m propositions w'hich are not differences 
m their terms. Havmg got some notion of what judgement is m 
general, we must now turn to the differences which are expressed m 
these differences of propositional form. With differences merely 
of the terms, as between * men are animals ’ and ‘ roses are plants 
we are not m Logic concerned. 

^ Of course any other indifferent symbols will serve, such as X and T or 
S and P, 



CHAPTER VIII 

OP THE VARIOUS FORMS OP THE JUDGEMENT 

Judgements, or the propositions in which they are expressed, 
have for long been commonly distinguished accordmg to Quahty, 
Quantity, Relation, and Modahty . — according to Quality, into 
afBrmative and negative : accordmg to Quantity, mto smgular, 
umversal, and particular : according to Relation, mto categorical, 
hypothetical, and disjunctive • accordmg to Modality, mto assertoric, 
problematic, and apodeictic. The distmctions m Quahty and 
Quantity, as the simplest and most familiar, will be discussed first ; 
they can only be fully illustrated m categorical judgements or pro- 
positions. 

In respect then of quality, categorical judgements are distm- 
guished as affirmative or negative. An affirmative categorical 
judgement assigns a predicate to a subject , a negative puts it from 
it. But the distmction between afiSrmmg and denymg is too familiar 
to need and too simple to admit of bemg expressed in any other way, 
in order to indicate what is meant. 

There are certam diffi culties connected ivith negative j'udgements, 
which have already met us m deaJmg with negative terms Judge- 
ment, as we have seen, refers to the existent, whose manner of bemg 
(so the j'udgement declares) is as we conceive. But the real is 
positive ; it only exists by bemg somethmg, not by being nothing. 
A negative judgement declares what it is not, and how can this 
express it as it is ? Dead-nettles don't sting How does that teU me 
anythmg real m dead-nettles 7 You may say that I formed an idea 
of a stinging dead-nettle, and in the negative j'udgement declare it 
false, an idea of nothing real. But that only means that I had 
thought that, or asked myself whether, dead-nettles stmg, and in 
correction or reply now judge that they do not. My ‘ idea ’ means 
my opinion, or a supposed opinion ; 1 may reflect on that, and say 
that the opmion is false ; but in the example I am judgmg about 
dead-nettles, not about any past opmion about them. And 
when I say that they do not sting, what am I saying about them f 



172 


AN INTRODUCTION TO LOGIC 


[chap. 


in them, what is this property of not stinging 7 surely, it may be 
urged, just nothmg . so that in the negative judgement I assert 
nothmg real. 

These misgivings are sometimes, though unfairly, met by ridicule. 
Still, in face of them, we must assert, that everything finite is what 
it IS, by not being somethmg difierent . and at the same time, that 
it IS not somethmg difierent, m virtue of what it positively is. Hence 
we must accept the negative judgement as expressmg the real hmita- 
tion of thmgs ; but we must allow that it rests upon and presupposes 
the afi^mative. If dead-nettles do not stmg, there must be some 
characteristic which they do possess, mcompatible with stmgmg.^ 
There is always a positive character as the ground of a negation. 
Snow IS not hot, because it is cold ; this is not mdeed an explanation 
of the temperature of snow ; but it means that a material body 
(n hich must have some temperature) can only not have one degree 
of temperature through havmg another. If snow had no other degree 
of temperature, it would have 212® Rahr. ; if it had none but 32“ 
Fahr , it must have that. And it may be noticed how often in the 
buildmg up of knowledge we use negative judgements to reach 
afiBrmative : to know what anythmg is not is frequently a help to 
discovering what it is. In the inductive sciences this procedure 
IS constant, and we shall find it a fundamental feature of the 
mduction m them. 

To say that negative judgements presuppose afOrmative does not 
however get rid of the diflSculties to which we have referred If 
snow IS not hot because it is cold, then the cold is not hot. No one 
will deny that ; some people will thmk it a mere tautological pro- 
position. But it is not tautological, though it is superfluous. It is 
tautological to say that the cold is cold ; to say that it is not ho^ 
because it is cold informs us that hot and cold are mutually exclusive 
attributes. Cold is no more identical with not-hot, than odd with 
not-even ; though the numbers which are odd are the same numbers 
as are not even. The reciprocal exclusiveness of certain attributes 
and modes of being is the real truth underlymg negation. But for 

^ A critic (Miss Augusta Klein) has objected that this is only a Tiegative 
character, viz. the absence of glandular stinging hairs. But the tissues 
forming any part of a leaf can only Tu>t be glandular stinging hairs if they 
vre something else. A body can only not be here if it is elsewhere. However, 
a difficulty arises with empty space ; by being what, is it not occupied by 
some bocW ? is emptmess purely negative 7 Demociitus, and Plato, called 
space lit] iv, not-being. Some have denied that a vacuum can exist. 
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that, everything would he everything else ; that is as positive, as 
these several modes of hemg themselves. 

Negation, as Plato saw,^ is as necessary as affirmation, if there are 
to be any di&erences or discrimmations within reahty ; that A is not 
B means that it is difierent from B, and not that it is non-ezistent. 

[The further pursmt of this subject would take us too far mto 
metaphysics It may he pointed out in passmg that the notion of 
an infinite (or, as philosophers sometimes say, an absolute) being 
is of a bemg who is everything that there is to he ; of whom it 
cannot be said that he has one attribute by lacking another ; 
whereas finiteness comes by limitation and exclusion : whence 
Spinoza’s Determinatio est negatio Whether this is a tenable con- 
ception is another matter. In particular it raises the problem of 
the meaning, and reahty, of evil. For if an mfimte being is all 
things, and evil is something real, he ought inter alia to be evd. 
It has been contended therefore that evil is in reality just nothing, 
a view against which there are obvious objections on the surface : 
or at least that it is a mere appearance incident to limitation, but 
in itself no more than hmitation ; what is absolute and all-inclusive, 
havmg nothing outside it to limit it, would not he evil, though it 
would include what, taken in improper isolation, appears evil ] 

It has sometimes been proposed to treat the negative judgement, 
A is not B, as an affirmative judgement, A is not-B,^ by combimng 
the negative with the predicate. But inasmuch as the reciprocal 
exclusiveness of certam attributes and modes of bemg is a positive 
fact, it is no use trying to ignore it by a verbal manipulation. 
Nothing will make A isnot-B an affirmative judgement, unless not-B 
IS something positive , and if not-B is somethmg positive, say C, the 
judgement is true because B and G are counter-alternatives ; e. g. 
the fact that the path of a bullet is not straight may be expressed 
by saymg that it is a curve, but only because straight and curved 
are mutually exclusive and sole alternative determinations of a lino. 
It follows that C is not B, and B is not 0 ; and these negative judge- 
ments cannot be evaded by writmg ‘ C is not-B ‘ B is not-C ’. 
For if C means the very same as not-B (e. g. curved as not-straight), 
then not-G means the very same as not-not-B, and the proposition 

^ Soph. 256 B TTcpi cKatTrov Spa rav tlSae ttoXv fiev iari t6 Sv, Smipov Be TrX^dei 
TO filj ov. 257 B oiTOTav TO tv Xiyapev, i>s eoiKiv, ovK ivavrioi/ ri Xeyopev rou 
SvTos, a\\’ cTcpov povov. (‘ About each Form theo there is much that it is, 
but an infinite amount that it is not . . . When we speak of not bemg, 
we speak, it seems, not of what is contrary to being but only of what is 
different ’) 

“ Such judgements, with an infinite term (cf. p. 42, n. 2, supra) for predicate, 
have been called mfimte judgements. 



174 


AN INTRODUCTION TO LOGIC 


[chap. 


B is not-C means no more thanR is not-not-B (‘ straight is not-not- 
straight ’) That ho\i ever is absurd , for G is positive, and the 
consciousness of the distinction between it and B and of their 
reciprocal exclusiveness cannot be reduced to the eonsciousness that 
B cannot be denied of itself. The above argument could equally 
be illustrated if we took for B not one of two counter-alternatives, 
but a term hke dog , only then not-B would leave us to select in the 
dark among a large number of still remammg alternatives. 

In respect of quantity, categorical judgements are said to be either 
singular, or universal, or paiticular But the differences at the 
bottom of this distmction are not m reality purely quantitative, 
though they have sometimes been represented as bemg so. 

The subject of a proposition may be either a smgular term like 
‘ Socrates ’ or ‘ Caesar ’ or ‘ the present Cabinet ’, or a common 
term hke ‘ man ’ or ‘ triangle ’. In the former case, the proposition 
too IS called singular. In the latter, the proposition may affirm 
or deny the predicate of the subject either universally, i e in every 
instance of it, e g ‘All equilateral triangles are equiangular ’, 
‘ Nemo omnibus horis sapit ’ m which case it is called universal ; 
or partially, i e m particular instances, or of a part of the subject, 
only, e g ‘ Some larkspurs are perenmal ’, ‘ Some animals cannot 
swim’ m which case it is called particular The judgements w hich 
these propositions express ^ are correspondmgly distmguished as 
famgular, umvcrsal, or particular 

Now these three lands of judgement may clearly be represented 
as concerned respectively with one mdividual, with all mdividuals of 
a certam kmd or description, or with some part of such aggregate 
or class For though w hen I say that all acids contam hydrogen, or 
that some larkspurs are perenmal, I may be thinldng primarily 
of the lands or species of acid, or of certain species of larkspur, yet 
the statements, if true, are true m every mstance of those species ® 

^ We judge, commonly, not about words but about what they stand for, 
but we express our judgements in words. A common term stands for and is 
predicable of not a common nature m things, but things in respect of their 
common nature. These things are the subject of the judgement, when 
a common term is the subject of a proposition. 

^ 1 e of the whole or part of the denotation, as well as of the whole or part 
of the extension of the subject-term, if the distinction made on p 146, supra, 
be adopted It should be remembered that the singular term has no extension ; 
and that an individual cannot be called the whole denotation of a singular 
term in the same sense m which the divers mdividuals of a class can be called 
the whole denotation of a general or class-tOTm. 
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And so they may be represented as concerned -with all or part of 
what their subject terms denote And as a singular term denotes 
only one mdividual, the smgular proposition is also concerned with 
aU that its subject-term denotes. Hence it has sometimes been said 
that propositions are of two kmds m respect of quantity, universal 
when they refer to the whole denotation of the subject-term, 
particular when they refer to part of it. We shall see later, when 
dealing with syllogism, that m some connenons it is unnecessary to 
distmguish between smgular and universal j'udgements or pro- 
positions, because they both equaUy make certam inferences possible. 
But at present it is important to realize that what are called differ- 
ences of quantity in judgements or propositions, are not primarily 
differences in respect of how much of the denotation of the subject 
term la the subject of our thought. 

The subject of a smgular judgement is mdividual (though it may 
be an individual collection) ; that of an universal judgement may 
be an umversal, or concept, e g * Fear is contagious ’ , or, though 
not a concept, it may be determmed by a concept,^ e g ‘ Letters 
in transit are the property of the Postmaster-General ’ The latter 
statement, though it concerns mdividual letters, applies to them not 
as this or that individual, but as possessmg the character signified 
by the words ‘ letter m transit The difierence therefore between 
it or the former and a smgular judgement hes not m the quantity 
of the mdividuals to uhich they refer (i e m the smgular referring 
to one mdividual and the umversal to all mdividuals of a certam 
collection), but in the logical character of the subject, which m the 
smgular judgement is a determmate mdividual, m the universal 
judgement a concept or anyt hin g characterized and determmed by 
a certam concept. We may include both these in the expression 
‘ a conceptual subject ’. No doubt an universal judgement has 
a quantitative aspect, for it does concern all mdividuals that share 
the subject-concept , but this aspect is secondary. Primarily, in 
making it, we have before us a relation between one character and 
another in individuals, not between individuals and a certam char- 
acter. Neither therefore is the difference between an umversal 
and a particular judgement primarily quantitative A particular 
judgement refers to part only of the denotation of some conceptual 
subject, an umversal to all ; but this is because m the latter the 

' The totality of things exhibiting a certain character is called a class, 
and the character which determines membership of the class a class-concept. 
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relation of concepts is taken to be necessary, and therefore the 
subject-concept sufficiently determines the apphcation of the judge- 
ment ; in the former it is not, and we indicate by the word some 
that the application of the judgement is not completely determined.' 
A criticism of the forms in which language expresses judgements 
of these different types will throw further light on what has just 
been said 

It is common to indicate an universal judgement by the words 
all or no {none) prefixed to the subject, according as the judge- 
ment is affirmative or negative , a particular judgement by the 
word some, similarly prefixed ; these are ealled signs or marks of 
quantity The idiom of language will indeed often express a uni- 
versal judgement in other ways ; we ean say Man is mortal, as w ell 
as All men are mortal • A barometer will not work in a vacuum, as 
well as No barometer will work in a vacuum But in the absence 
of a mark of quantity, it is not always clear whether a proposition 
is meant to be universal or particular , if I say Women are jealous, 
A flower is a beautiful object, I need not mean all flowers, or all 
women Precision requires the quantity of a judgement to bo 
expressly indicated particularly where (as in logical examples) the 
proposition is taken out of context and we lack the help which 
context often affords us m divimng the writer’s intention , and at 
least where the subject is m the plural,® the w'ords all, none, some 
are appropriated to that service A proposition without any mark 
of quantity is technically known as an indefinite proposition ; 
because it is not clear whether the whole, or only a part, of the 
extension or denotation of the subject is referred to, and so the 
scope of the proposition is undetermined ; the examples just given, 

' The Aristotelian division of political constitutions (or rather Platonic — 
for it occurs in Plato’s Polihous) is another example in which differences 
not really quantitative have been presented under a quantitative form. 
A monarchy, an aristocracy, and a democracy, though said to differ according 
as power is in the hands of one man, of the few, or of the many, really differ, 
as Aristotle himself pointed out, in quality or kind. It must be added that 
Aristotle does not put forward a purely quantitative division of judgements 
(of. de Interpr Vli. 17® 38 fVcl 3’ tori ra fiiv nafloXov tuv vpayiinrup tii dc Kaff 
cKntTTnv — ‘since of things some are universal and some several’), though in 
expounding the syllogism in the Prior Analytics he often lays stress on the 
quantitative implications of the contrast between universal and particular 
judgements 

- ‘Man IS mortal’ is clearly universal; but represented in symbols as 
‘ A IS B ’ it will not unambiguously show its universality For ‘ Iron is 
found in Lancashire ’ might Iw represented by the same symbols, but is as 
clearly particular. 
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TFomen are jealous, A flower m a beautiful object, are therefore 
indefinite propositions 

At the same time, the words all and none, as signs of the uni- 
versality of a judgement, have disadvantages of their own. For 
a judgement is really universal, when the subj'ect is conceptual, and 
the predicate attaches to the subject (or is excluded from it) neces- 
sarily ; but if it is found to attach to the subject (or to be excluded 
from it) in every existing instance without any necessity that we 
know of, we use the same expressions, all and none. Thus we may 
say that No American poet stands in the first rank, or that AU the 
French ministries are short-lived ; but neither of these is really 
an universal proposition. Each expresses a judgement made about 
a number of individuals : it states an historical fact, and not a 
scientific truth It would be convenient to call such propositions 
collective ^ or enumerative ; for they really collect in one the state- 
ments which may be made about every instance of a certain class, 
and make their assertion on the strength not of any conceptual 
necessity, but of an enumeration. 

We must of course distinguish the question whether a proposition 
is meant as universal, m the strict sense, from the question whether 
we have a right to enunciate it universally. If instead of saying All 
the French ministries are short-lived (where the article the shows that 
I am referring to all of a certain number of things), I were to say AU 
French ministries are short-lived, it might be contended that the 
proposition no longer referred primarily to individuals or instances, 
but affirmed a necessary character of French ministries as such In 
truth the statement is not clear, and a man would have to ask me, 
whether I meant it as an historical summary, or an universal truth ; 
but the ambiguity of the statement is the very point to be noticed ; 
for the two interpretations indicate the difference between a merely 
enumerative, and a true universal, judgement. The difference is 
plam m suitable examples • contrast, for instance, ‘ All, all are gone, 
the old famihor faces and * All lovers young, all lovers must, hke 
chimney-sweepers, come to dust.’ 

We have seen that there is a marked distinction between a sin- 
gular judgement, whose subject is an individual, and an universal 
or particular judgement, whose subject is conceptually determined 
by a general or abstract term. The enumerative judgement (and 

^ Cf Bradley, Principles of Logic, Bk I, o ii §§ 6 and 46. In the Table 
of Contents he speaks of ‘ ooUective ’ judgements m this sense. 
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this is true in some degree of the particular also) approximates to the 
tj'pe of the smgular rather than of the universal.^ For though the 
subject of the proposition be a geneial term, and I predicate about 
all the members mcluded under that term, yet I do so because I have 
examined them severally and found the predicate m them all, 
or at least, on good evidence or bad, believe it to attach to them 
all, not because of any necessary connexion between the predi- 
cate and the common character of these mdividuals which the 
general term signifies French ministiy is a general term ; but (for 
all that I see) it is not because bemg a French mmistry involves 
being short-lived, that all the French mmistrics are short- 
lived , I assert it because I have noted each case , just as it 
Mould be upon the strength of noting the individual case that 
I should assert the first mmistry of M Jules Ferry to have been 
shoit -lived. At the same time, the enumerative judgement, though 
thus approximatmg to the tj’pe of the smgular, gives the hmt of 
a true umversal judgement It suggests that the ground for the 
predicate maj he m the common character sigmficd by the general 
term under u hich all these instances are collected If I say Luther 
uas hated, there is nothmg to indicate uhat about him uas hateful : 
Mith uhich of all the coincident attributes in Luther his hatefulness 
IS universallj’ connected If I say All reformers hate been hated, 
though that is as much an historical statement as the first, and there- 
fore enumerative onlj', it suggests that the reason uhy all those 
men have been hated (Luther and Calvm, Cromw eU and Gladstone 
— the statement implies a possible enumeration) lies in the fact 
that they Mere reformers. Thus from an enumerative judgement 
M’e maj’' pass to an universal , from a studj’ of mdividuals to the 
assertion of an universal connexion of characters When M'e enun- 
ciate enumerative judgements, mo are on that road sometimes 
faithcr, and sometimes less far 

The difference bctMcen a true universal judgement and one 
merely enumerative is exceedmgly important. The one belongs 
to science, the other to chromole or history An umversal j'udge- 
ment concerns any and every instance, ahke past, present and 
future, exammed or unexamined. An enumerative judgement 
concerns only those instances which have been exammed, or have 
existed, and which are summed up in the subject. All reformers 
are hated . if that is merely enumerative, it does not rcqmre me to 
^ Cf. Bradley, Principles of Logic, Bk. I. c. ii. § 45. 
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anticipate hatred if I undertake reform ; it afiords me no explana- 
tion of the hatred with m hioh these men have been met. But if it is 
a true universal, it explains the past, and predicts the future 
Nevertheless an umversal judgement has nothing, as such, to do with 
numbers of instances , if the connexion aflarmed in it be necessary, 
the judgement is still universal, whether there be a million instances 
of its truth, or only one ^ , so that the form ‘ All A is R ’ hardly does 
justice to it. An enumerative judgement contemplates a number 
of instances, and refers to all of them , and the form ‘ All A is B ’ 
or ‘ All the A’s are B ’ expresses it adequately. 

The particular proposition may be mterpreted as referring either 
to mdmduals not enumerated or to an umversal not fully deter- 
mined ; and it will approximate more to the enumerative, or more 
to the universal, accordmgly If I say Some women have ruled 
kingdoms, I mean women whom I could enumerate — Semiramis, 
Cleopatra, Zenobia, Elizabeth, Christina, &c not women of such 
and such a type, but this and that woman If I say Some pigments 
fade, I do not mean pigments that I could enumerate, but any pig- 
ments of a certam kind ; and supposing that I could specify or 
determine the character of pigment, I could say that all pigments 
of that character fade. There is nothing in the verbal form of a 
particular proposition to show whether the speaker is thmlong 
rather of individuals whom he does not name, or of conditions 
which he does not specify ; though content and context will often 
guide us on this pomt. 

It will be readily seen that there is the same sort of difference 
between the particular proposition interpreted of individuals not 
enumerated, and the particular proposition interpreted of conditions 
not fully specified, as exists between the enumerative and the true 
umversal proposition. If the women vaguely referred to as some were 
enumerated, I could aa,j All the women on my list have ruled kingdoms , 
if the pigments vaguely referred to as some were characterized, 
I could say AU such pigments fade. The former is the enumerative, 
the latter the universal All. And this diFerence, whether between 
the two interpretations of the particular proposition, or between the 
enumerative and the universal, may bo expressed by saying that in 

^ Or, as some logicians would add, none. Such a view makes the universal 
judgement, however, puicly hypothetical' cf. Leihmz, Nomeavx Ussats, 
IV. XI. 14 ; Bradley, Principles of Logic, Bk I c ii. §§ 43-6 ; Bo-anquet, 
Logvi\ vol. 1 , pp. 263-266 ; v. also Br^ey, Appearance and B^ity, p. 361. 

N2 
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the one case the subject of the proposition is interpreted in extension 
or denotation, m the other case in intension. The subject of a pro- 
position is interpreted in extension or denotation, ivlieii we are 
thinking primarily of the various species or individuals included in 
the subject to v hich the predicate refers ; it is interpreted in intension, 
when we are thmkmg primarily of the subject as of a certain kind, 
of the character implied by the subject-term, uith uhich the pre- 
dicate is connected. ‘ Some A is R ’ is interpreted in extension or 
denotation, if I think of this, that and the other A in intension, if 
I thmk of A’s of a certain character ‘ All A is R ’ is interpreted 
in extension or denotation, if I thmk of every one of the A’s in 
intension, if I think of the character of A’s as such. 

What has been said on the quantity of judgements and propositions 
may be summed up as follow s Categorical judgements may be 
made about either mdividuals or universals. If about individuals, 
these may be mdicated either by a proper name or designation — 
and then the judgement is called smgular — or by a general term. 
In the latter case, if the judgement concerns all that is included in 
the extension or denotation of its subject-term, it is called universal ; 
but a distinction must be made betw'een a true universal judgement, 
in which the predicate is affirmed (or denied), without respect of 
individuals, of whatever exhibits the subject-concept (or intension 
of the subject-term) and one only enumerativo or collective, in 
which it is affirmed or denied of aU of certain species or individuals, 
which might be enumerated, but which the subject-term enables us 
to indicate collectively. If the judgement concerns an unspecified 
part of the extension or denotation of the subject-term, it is called 
particular. Judgements about an universal are umversal Pro- 
positions are denominated after the character of the judgement 
which they express. A true universal judgement can be indicated 
by the same words (All and None) as an enumerative, and is often 
confused with it. A particular judgement is really incomplete ; it 
may be an incomplete enumerative, or an incomplete umversal 
judgement, according as we think rather of the instances we im- 
perfectly denote, or the conditions we imperfectly specify, in the 
subject. We make particular judgements chiefiy in opposition to 
the universal statements of others, to which we ‘ take exception 
or in approach towards universal judgements ; and their value 
for knowledge is subsidiary and instrumental. The subject of 
a categorical proposition may be viewed primarily in intension. 
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if the proposition afBrms or denies a connexion of characters, 
or m extension or denotation, if it afOrms or denies a certain 
character in individuals.^ The former aspect predonunates m 
the umversal, the latter m the enumerative : m the particular, 
sometimes the former and sometimes the latter, according as we 
thmk more of the conditions imperfectly specified, or the instances 
imperfectly denoted : the smgular proposition merely affirms or 
denies m an individual a certam character.^ Sometimes these 
distmctions, though we are conscious of them m our thought, are 
not expressed m language , and for certam purposes of inference, 
it IS enough to consider propositions simply as either umversal or 
particular . umversal, when the whole extension or denotation of 
the subject-term or when an mdividual is referred to, particular 
when a part of the extension or denotation is referred to only. 

Judgements are distmguished accordmg to relation into categorical, 
hypothetical, and disjunctive. We have been considermg hitherto 
categorical judgements. A categorical judgement merely affirms 
or demes a predicate of a subject . dogs bark, dead men tell no tales 
An hypothetical judgement connects a consequent with a condition 
which it does not, however, assert to be fulfilled : if money is scarce, 
the rate of discount rises. The condition is called sometimes the 
antecedent (m grammar, the protasis), as what is connected with 
it is called the consequent (m grammar, the apodosis). A disjunc- 
tive judgement affirms alternatives ; bees are either male, female, or 
neuter.^ The hypothetical judgement is sometimes oalled con- 
junctive, as conjommg the truth of the consequent with that of the 
antecedent : while the disjunctive disjoins the truth of one alter- 
native from that of the others.^ Both are sometimes called com- 
plex judgements, m contrast with the categorical, which is called 
simple. 

In an hypothetical judgement, the antecedent and consequent 
may have the same, or diSerent, subjects or predicates : the scheme 
of the proposition may be either ‘ If A is R, it is C7 ' {If corn is scarce, 
it IS dear), or ‘ If A is R, U is D ’ and {If the dead rise not, we are of 

^ The singular proposition whose predicate is a proper name does not 
assert a character ot its subject. 

‘ For any given bee, these are alternatives : for bees collectively, they are 
three loims which aie all reahzed : cf p. 188. 

The term hypothetical has also been used by some generically, with con- 
junctive and diegunctive to denote the species. 
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all men most misoable), or ‘ li A is C, B is C ’ {Si tu et TuUia valetis, 
ego valeo). Again, antecedent and consequent may be either nega- 
tive or a£Srmati\ c . but these differences make no difference to the 
chaiacter of the judgement as hypothetical it still affirms the 
dependence of a consequent on a condition hence the alternative 
of affirmative and negative, though appljing to the antecedent and 
consequent severally, does not apply to the hypothetical judge- 
ment as a u hole 

It IS sometimes said that hjqiothetical propositions can be reduced 
to categorical. So far as the v eibal form is concerned, this can often 
be done ‘ If A is R, it is (7 m -nhich antecedent and consequent 
have the same subject, may bo written ‘ A that is R is C ’ ; If com 
is scaice, it is deai becomes Scarce com is dear If that dog is teazed, 
he biies becomes That dog bites when teazed. Even w here antecedent 
and consequent have different subjects, a little mgenuity may 
produce fiom the hjpothetical a proposition categorical m verbal 
form , If no war is toward, the temple of Janus is closed might be 
wntten The temple of Janus is closed in peace time : If men are not 
flee, blame is unjust might be mitten Men who are not fiee ate not 
justly blamed. But whether a judgement is hjpothetical or cate- 
gorical cannot be determmed merely from the verbal foim of the 
proposition in which it is expressed The hjpothetical judgement 
asserts the qualihcation of the subjeet by the predicate of the 
consequent to be dependent on a condition evjnessed in the ante- 
cedent , as has been said, it does not assert this condition to be 
fulffUcd But where this condition is known to be at times fulfilled, 
it maj still be expressed bj an If (as well as by a T1 hen or Whenever) , 
and if it can also be expressed as a quahfication of the subjeet or 
predicate of the consequent, then that predieate may be asserted 
of the subject so qualified, or the predieate so qualified of that 
subject Now the first three of the above examples are of this sort. 
Coin is sometimes scarce, that dog is sometimes teazed, Rome 13 
sometimes (though rarely) free from war. And the proposition 
If com IS scarce, it is dear, regarded as a statement about scarce corn, 
must be ranked as categorical, notwithstandmg its form; while 
Scarce com is dear, regarded as a statement about com whose scarcity 
it leaves m doubt, must be regarded as hypothetical. We are so 
well aware that com is from time to time scarce, that we naturally 
interpret categoncally m this instance But m an aigument con 
taming the proposition Men who are not free art not justly blamed we 
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might see that it was not intended to deny that all men are free, 
but only to pomt out a consequence that would follow from denymg 
it ; and then the judgement remains hypothetical Otherwise, and 
if taken as implymg the existence of men not free, the categorical 
proposition is not the equivalent of an hypothetical m which them 
existence is not implied ^ The reduction to categorical form is only 
justified when the hypothetical proposition is meant merely to 
afSrm a connexion of one character with another existmg m a given 
subj'ect or in all subjects of a certain kmd. 

The difference between the two types of judgement — between 
afSrming or denying a predicate of a subject, and affirming the de- 
pendence of a consequent on a condition not asserted to be fulfilled — 
becomes clear where the judgement concerns an mdividual situation, 
and particularly if it contains an unfulfilled condition, m past or future 
time. If he is insane, he cannot make a will imphes, no doubt, a con- 
nexion between insanity and testamentary mcapacity, but not be- 
tween the mdividual and either. If I had served God as diligeritly os 
I have done the king, He would not have given me over in my grey hairs . 
no doubt this imphes the categorical judgement God does not forsake 
those who sene Him diligently , but it cannot be reduced to this ; for 
it implies also Therefore He would not have forsaken me, if I had served 
Him diligently , and we cannot ehminate this hypothetical judge- 
ment. Kpoicros "Ahvv 6iOj3ds iieyaKrjv dpx’V Karakuaei, If Croesus 
crosses the Halys, he will ruin a great power^ , here it is not stated 
w hether Croesus wiU cross the river or not , so that, as the fulfilment 
of the condition upon which the event in the consequent depends is 
left in doubt, there is nothmg but a dependence categorically asserted. 

It may be urged that, as this at least is asserted categoricall}’’, the 
hypothetical judgement is categorical after aU And against any 
one who attempts to abohsh the distinction between the two kinds 
of judgement by saymg that aU judgements are really hypothetical, 
it IS a good answ er to pomt out that the hypothetical thus mvolves 
the categoncal But that does not mvaUdate the distmction between 
them ; for the distmction rests on the difference between assertmg 

' The form ‘ Men who are not free would not he justly blamed ’ retains in 
the would the expression of hypothetical judgement, and cannot be regarded 
as a categorical proposition 

® More literally, Croesus by crossing (he Halys will ruin a great power, which 
might be taken to mean that Croesus will cioss the Halys and luin a great 
power So taken, the oracle is categorical , and the line well illustrates how 
the grammatical form is no sure guide to the logical oharaoter. 
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a dependence of consequent upon condition not asserted to be 
realized, and asserting (afSrming or denying) a predicate of a sub- 
ject. If it be granted that the hypothetical judgement asserts the 
former, though it does so categorically, yet it dihers from the 
categorical. 

It has been said ^ that the very reason just gi\ en for mamtammg 
the essential difference of these two types of judgement excludes the 
consideration of that difference from Logic. For both assert , they 
differ m what they assert , the difference is thcicfore in the matter 
and not the form of judgement. We have the same foim, A is B, 
whether for A we write Croesus, and for B a king of Lydia, or for A 
the destruction of a great power, and for B must follow on Cioesua 
crossing the Halys. But it will be readily admitted that the dis- 
tmction between categorical and hypothetical asseition is foimal 
m the sense that it is illustrated in our thought about all kmds of 
subjects , and to exclude it from Logic on the ground that, as com- 
pared with the common form of assertion m both, it is material, only 
shows the impossibihty of makmg Logic a puiely formal science. 
It IS claiming to consider the genus, and refusmg to consider the 
species . a procedure which would be tolerated m no other subject, 
and cannot be tolerated m Logic. 

[There is however a difficulty about the meanmg of saymg that 
a consequent depends on a condition, when that condition is unful- 
filled. If Hannibal had marched on Rome after Cannae, he would 
have taken it. This proposition makes an assertion , m domg so, 
it asserts somethmg about the real, for it claims to be true But 
what does it assert about the real, and what historical fact (as we 
may put it m such an instance) does it affirm 7 hot that Hannibal 
marched on Rome after Cannae, for he did not , nor that he took 
Rome, for he did not ; nor therefore that one event was due to 
the other, for neither happened. How then can we say that one 
depended on the other 7 In the sense, it may be answeicd, that 
if he had marched on Rome at that tune, he would have taken it. 
But this IS the ongmal proposition whose meanmg we are trymg 
to discover And it does not state a fact m Hanmbal’s history, 
or m the history of Rome, but what is called an unfulfilled con- 
tmgency , and how can that be asserted of the real 7 Every 
hypothetical judgement presents this problem. For its truth does 
not require that either condition or consequent be realized, and 
yet, if true, it is true of reahty , and reahty, w e may urge, is 
actual. What then does it affirm to be actual m the real 7 hir F. H. 

Cf. Monsel, Prolegomena Logica, pp. 232, 251. 
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[Bradley ^ replies that it ascribes to reahtya character which is the 
ground of the connexion stated in the hypothetical judgement. 
Rome was m such a state that it could not have resisted Hannibal 
after Cannae. 1 his is true , but it still leaves us with the question. 
How can there be the ground m the real universe of something 
which nevertheless does not happen ? Or we may put the problem 
a httle differently by askmg how there can be a dependence between 
a consequent and a condition that do not exist. 

Professor Cook Wilson holds that an hypothetical proposition 
affirms the dependence of the solution of one problem upon the 
solution of another. ‘ And they sent the coat of many colours, 
and they brought it to their father , and said. This have we found : 
know now whether it be thy son’s coat or no. And he knew it, 
and said. It is my son’s coat ; an evil beast hath devoured him , 
Joseph is without doubt rent m pieces.’ ^ Here the hypothetical 
proposition is imphed. If this is thy son’s coat, he has been tilled , 
and this means that the determination m the affirmative ^ of the 
question whether it is his coat mvolves the hke determmation of 
the question whether he has been killed. Where the condition is 
an unfulfilled condition m past time, this dependence of the solution 
of one question on that of another is affirmed not to exist now, but 
to have existed. The determmation of the question whether Rome 
would fall directly after Cannae did depend on that of the question 
whether Hanmbal would march on Rome. And such a proposition 
imphes also the assertion that the condition was not fulfilled. 

What Professor Cook Wilson pomts out seems true and important. 
An hypothetical proposition does assert the solution of one problem 
to be connected with the solution of another. But the particular 
difficulty before us is not removed by that doctrme. For neither 
problem need be solved or by us soluble, and yet the hypothetical 
proposition may be true, asm the mstance//lAe Phaedo islmtoiical, 
Socrates believed in the immortality of the soul. Now our difficulty 
concerned the affirmation that a ground exists for what yet does 
not happen, or that there is a connexion between terms which yet 
do not exist. And there is the same difficulty m asserting one 
solution to depend on another, when neither is made. It concerns 
the meanmg of saymg that somethmg is possible, which is not 
actual. 

It IS a partial answer to say that connexions, or prmciples of 
connexion, exist m a different way from the particular thmgs and 
events m which they are displayed or illustrated. They are, even 
when they are not exemplified, * If you put a match to that pow der. 

Principles of Logic, Bk. I. o. ii. §§ 60-53. * Gen. xxxvii. 32, 33. 

^ The determmation in the negative of the question in the antecedent 
leaves the question in the consequent undeteimmed, unless the antecedent 
IS the sole condition of the consequent. Of. itifra, p. 338. 
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[it TV ill explode ’ Why ? because of a connexion between rise of 
temperature and detonation in compounds of a certain kmd, which 
is not dependent for its being upon tho actual process of those 
changes. The explosion then is possible, because there are certam 
connexions, and some of the thmgs, given which these connexions 
are exemplified, exist These connexions, which somehow are, 
even though the conditions for their display do not exist, are tho 
‘ground’ which the hypothetical judgement ‘ afiBrms of the 
real ’ But the connexions whose affirmation is implied need 
not be such as aie repeatedly illustrated. Sometimes the reason 
why the solution of one problem carries the solution of another 
lies in prmoiples of connexion displayed in situations that are 
repeated , so it is with the connexion between rise of temperature 
and detonation m gunpowder. But sometimes the conditions are 
apparently umque, and we cannot resolve them mto an assemblage 
ot repeatable elements , so it is often w ith complex historical 
situations where aU seems to turn on the action of a great per- 
sonahty. And m some hj^pothetical propositions the connexion 
between the solutions of two problems seems to be the only con- 
nexion affirmed, as m the instance already given, ‘ If tho Pliacdo 
IS historical, Socrates beheved in the immortality of the soul ’ ; 
though doubtless this imphes an assertion of certam particular facts 
about that dialogue of Plato 

The disjunctive judgement may be expressed schematically in the 
forms ■ A is either B or G ’ {Every man at forty is either a fool or 
a -physician), ‘ Either A is B or (7 is Z) ’ {He either feais his fate too 
much, Or his desert is small,^ Who dares not put it to the touch. To 
gam or lose it all), ‘ Either A or B is C ’ {Either the Pope or the King 
of Italy should retire from Borne). As the hypothetical judgement 
always affirms a dependence of consequent on condition, so this 

^ The reader must not suppose that these paragraphs deal at all completely 
vnth the problems raised by hypothetical judgement Nothing, for example, 
has been said about distinctions of quantity in them It has been urged 
by some that they are all universal But though without necessary con- 
nexion m the real no hypothetical judgement would be true, such implied 
connexion may be remote from the actual hypothetical judgement made. 
Agam, some hypothetical judgements are concerned with certain individual 
consequents and conditions, some with any of a certain kind ; or the 
condition may be of the former sort and the consequent of the latter, or 
vice versa These differences however are not of first-rate importance. 

^ This might be equally expressed ‘ He either fears his fate too much, or 
deserves little ’ ■ indeed in sense the alternative predicates are predicated of 
the same subject, not (as in the proposition Either Tacitus was a slanderer 
or Tiberius a villain) of different subjects. This affords another example of 
the fact that the logical character of a judgement cannot always be inferred 
from the grammatical form of the proposition. 
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always affirms a disjunction, whether the alternatives themselves 
be given affirmatively or negatively. So far as the nature of the 
disjunction goes, there is no difference between ‘ A is either Boi O’, 
and ‘ A is either not B or not G ’ ; between ‘ Either A is R, or (7 is 
D ’, and ‘ Either A is not B, or C is not D ' : between ‘ Either A or B 
is O’, and ‘ Either A or R is not 0 But it should be noted that 
‘ Neither . . . nor ’ is no disjunction at all, but a conjunction of 
negations. On St Paul’s voyage to Rome ‘ neither sun nor stars in 
many days appeared ’ ; there is no choice between alternatives here, 
but two statements — ^the sun did not appear, and the stars also 
did not. 

There may be any number of alternatives m the disjunction , but 
that clearly does not alter the character of the judgement. 

It is not always clear in a disjunctive proposition whether the 
alternatives offered are meant to be mutually exclusive. If A is 
either R or G, then it cannot be neither , but may it be both ? The 
question concerns the right mterpretation of a form of speech, rather 
than the nature of disjunctive judgement Sometimes from the 
nature of the case we may know that the alternatives exclude each 
other : as if we are told that Plato was born either m 429 or 427 b o. 
Where this is not so, it is perhaps safer to assume that they are 
intended as mutually exclusive, unless the contrary is stated , a legal 
document is careful so to write it, where ‘ A or R or both ’ is meant, 
or to write ‘ A and/or R ’ with that sigmfication. 

If has been suggested that the disjunctive judgement is m reahty 
a combmation of hypotheticals ; that ‘ A is either R or (7 ’ means 
‘ If A is not R, it IS (7 : if A is not (7, it is R , if A is R, it is not G ; 
if IS G, it IS not R Doubtless these four propositions are m- 
volved (supposing R and O to exclude each other) : but we do not 
therefore get rid of the peculiar nature of the disjunctive judge- 
ment. For they are not four mdependent hj^pothetical judge- 
ments , and then: force is not appreciated, unless it is seen that 
together they make up a disjunction, that they offer us a choice 
between alternatives. Thus disjunctive judgement at once includes 
and goes beyond hypothetical, in the same sort of way as hypothetical 
judgement mcludes and goes beyond categoricaL An hypothetical 
proposition makes an assertion, hke a categorical ; but what it 
asserts is a relation of a consequent to a condition. A disjunctive 
proposition mvolves hypothetical, which it presents as true together, 
but it asserts the truth of one (or, if they are not mutually exclusive. 
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of at least one), itithout specifying which one, among altematiTO 
caiegoncals. 

The disjunctive judgement also raises a metaphysical problem, 
when w'e ask uhat real fact corresponds to it. ‘ Plato was born 
either in 429 or 427 b.c.’ cannot state the actual fact about Plato : 
he uas born definitely m one year, not merely m one or other , 
it IS because we do not know in which, that we state an alternative, 
and there was no alternative in the event. Here, therefore, the 
disjunctive proposition seems rather to express the state of our 
knou ledge, than the state of the facts. On the other hand ‘ N umber 
is either odd or even ’ seems to express a disjunction m the facts ^ , 
and the species of the same genus are a kind of real disjunction. 
If a colour is to exist, it must be blue, or red, or some other colour, 
and if it IS one, it can be none of the others. We come back here 
upon the same truth which met us in considermg negative judge- 
ments, that a thing is defimtely this or that by not bemg some- 
thing else , we have to recogmze also that there is often a hmited 
number of posoibihties, in the way, for example, of colour, or of 
ammal species, but why or how there should be a hmit to what is 
possible in the umverse is a hard question.^ 

We come next to the distmctions of modality in the judgement. 
In respect of modahty, categorical judgements are distmguished as 
assertonc, problematic, and apodeictic (or necessary) , the first is 
sometimes opposed as pure to the other two as modal ; but w e shall 
find that if j udgements are divided mto pure and modal, the asser tone 
can be regarded as a form of modal judgement. Propositions of 
the form ‘ X is ¥ ‘ X ib not Y ’ are assertonc — ‘ the tram is late ’, 

‘ the tram is not late ’ ; of the form ‘ X may be Y ‘ X may not 
be Y problematic — ' the tram may be late ’, ‘ the tram may not 
be late ’ ; of the form ‘ X must be T ‘ 2C cannot be Y ’, apodeictic 
— ‘ the tram must be late ’, * the sun cannot be late The dis- 
tmctions are also expressed by adverbs : X actually, possibly, 
necessarily is (or is not) Y. 

In the sense of the word to which we have so often called atten- 
tion, these distmctions are clearly logical : i. e. they belong to no 

1 Of course there is a disjunction in the facts, in the former case as well, 
so far os that the 429th and the 427tb years from any point of time whence 
we ohooae to begin oui reckoning aie distinct ycais. 

^ for the fuller treatment of this form of judgement also the reader is 
referred to more advanced works. 
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special science, but recur in our thought about all kinds of subject. 
Whatever X and Y may be^, we may find ourselves asserting that X 
is, that it may be, or that it must be F * But their logical character 
is specially manifest in this, that they raise a fundamental question 
about the nature of the thinking activity, viz. that of the difference 
between opinion and knowledge®, just as the distinction of judge- 
ments according to quality raises the question of the difference 
between affirming and denying And as the latter difference cannot 
be reduced to a difference in the predicate affirmed, by combining 
the negative with the predicate, so neither can the former. Still, 
we found a ground for the existence of the two ‘ qualities ’ of judge- 
ment in a certain fact about the being of things, viz that each is 
positively what it is by exclusion of all else, by difference. It is 
not so easy to find a ground for the existence of the ‘ modalities ’ 
of judgement in the being of things. 

Let us take three judgements differing in modality and expressed 
in propositions of the form ‘ X is F ‘ X may bo F * X must be 
F ’ — * the tram is late ’, ‘ the train may be late ‘ the train must be 
late ’. We can express the same judgements by saying that the 
train is actually, or possibly, or necessarily late But it is clear 
that we have not here three judgements with the same subject, the 
train, and different predicates, actually late, possibly late, necessarily 
late , for those are not three kinds of lateness The modality of 
a judgement cannot be something qualifying its predicate. ‘ Nor- 
man mouldings were possibly coloured ’ : ‘ Norman mouldings were 
actually coloured ’ ; the adverbs do not express a mode of colouring, 
as if we said that the mouldings were bnlhantly coloured, or coloured 
blue. ‘ Water runs down hill ’ : ‘ water must run down hill ’ ; 
these are not different ways of running, hke runnmg fast or run- 
ning slowly Grammarians tell us that adverbs qualify yerbs and 
adjectiyes, but adyerbs of modality seem to be an exception * 

^ Except BO far as in some subjects, like arithmetic, a judgement is nearly 
always made with consciousness of its necessity ■ cf. infra, p. 196 Even 
here however I might say, before I had made the calo^ation, that 37696 
may be a square number. 

® For the sake of brevity, I shall not throughout consider neeative as well 
as affirmative judgements It should be noted that the problematic affir- 
mative ‘ X may be F ’ is not contradicted by the problematic negative 
‘ X may not be F ’, but by the apodeictio ‘ X cannot be F ’ : and similarly 
the problemitio negative by the apodeictio affirmative. 

“ Cf p 160, mvra 

* Unless indeed they qualify the copula, the verb to he, as some have said. 
Cf. next page. 
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Again, it is not the judgement, in the sense of the aet of j'udging, 
that the modal words qualify ; if I judge ‘ the tram may be late ’, 
my judging is actual , it is the lateness of the tram that is possible. 
That, however, as we have just seen, does not mean that its lateness 
is a certam sort of lateness, as if we said that the lateness of the 
tram is scandalous. 

Once more, we cannot say that the modal words qualify the matter 
judged I judge that the tram may be late, or that the window 
may be open , the judgements have the same form, which I can 
express symbohcally m the formula ‘ that X is 7 is possible ’ ; 
the asscrtorio and apodeictic may be similarly expressed — ‘ that 
X is 7 is actual ’, or ‘ necessary ’ ; or more compendiously, instead 
of the words ‘ that X is 7 ’ I can write ‘XT’. But X 7 is oertamly 
not the matter judged , for when I judge it possible that the tram 
is late, I do not judge X 7, that the tram is late, at all The matter 
judged is that which is judged to be, the subject qualified by the 
predicate. X and 7 are not the subject and predicate m these 
three judgements, as mdeed the formulae in which the modal words 
are predicates indicate The afSrmative and negative judgements, 
‘ X IS 7 ’ and ‘ X is not 7 can have the same subject and pre- 
dicate, but differ m quality ; so we are apt to speak as if the 
assertorio, problematic, and apodeictic judgements could have the 
same subject and predicate, but differ in modality. The analogy 
is false The true analogy is rather this, that as m a negative 
judgement the matter judged is ‘ that X is not 7 ’, and is therefore 
different from the matter judged m the afiBrmative, so m the 
modal judgements the matter judged is that X is actually, or pos- 
sibly, or necessanly 7. But here what actually, possibly, or 
necessarily is, as there what is not, is said to be Hence as Plato 
asked vhat is meant by saymg that not bemg is, so we must ask 
■Hhat IS meant by sajung that possible bemg, or actual or necessary 
bemg, IS 

To ask this is the same as to ask whether modahty can qualify 
the copula. We use the verb to be as the sign of judgement, because 
the predicate expresses some further being of the subject than is 
expressed already by the subject-term. I look up and say ‘ the 
wmdow IS open ’, because that is of the being of the wmdow. But 
whatever the wmdow is, it is actually, and not possibly ; and 
perhaps what it is actually, it is necessarily. If so, what is possible 
being, and how can we distinguish actual from necessary being ? 
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The modal words cannot indicate different ways in which X is 
any more than differences in Y. What then do we mean by them, 
and why do we use them ? 

We use them to mark the distinction between knowledge and 
opinion, and the differences in the certainty with which we hold an 
opmion. This is not a complete answer, because the modal words 
are used in divers senses ; but the difference in the modality of 
'judgements is the difference between knowledge and opmion, and 
between certamty and uncertainty m opining , and so far as these 
words are marks of modahty, they mark that It is no objection 
to this view, but rather a confirmation of it, that men often use the 
modal forms expressive of knowledge or eertamty, when they do not 
reaUy know, or are not certain. They may assume a virtue, if they 
have it not ; and unless these forms had such meanings, there would 
be no motive to use them. But we must turn to a eloser examma' 
tion of their use 

In the history of thought the assertorio form, ‘Z is F’, seems to 
come first. Certainty or conviction precedes doubt, and precedes 
the reflective consciousness of knowledge. What Bam called 
primitive credulity cannot make us know, but it can make us assert. 
Our early assertions, however, are made without reflection ; we 
do not ask whether they are consistent with others that w'e have 
made, or whether it is possible to doubt them. When we ask such 
questions, we may find that different assertions which we have made 
are mconsistent, and that they cannot all be true, though we do not 
know which are false ; or we reahze that we can doubt one, but 
not another. Our assertoric thinkmg is thus displaced by problem- 
atic thinkmg, or by necessary thmking — ^i e. the apprehension of 
necessity, or knowledge 

But the assertoric proposition itself, ‘ Z is F may express two 
different mental attitudes. “ We may hold and express an opmion 
without doubt before question has been raised , after question has 
been raised, we may still hold and reassert the opmion as confidently 
as before, although we have not been able to prove or see mto the 
necessity of the fact asserted There are several kinds of example 
that may be given of this. It occurs in regard to sensible facts. 

^ Or la not 1 have not complicated the discussion by taking also negative 
examples 

‘ We shall see that it is also often used where the judgement expressed is 
apodeiotio : v. ir^fra, p. 196. 
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A man walking up Eskdale in a fog and having lost his way says 
that he hears Cam Spout ; if challenged, he may listen again, and 
say that he is sure he hears the sound Or his opinion is asked about 
a proposed act, and he condemns it ; another dissents and asks his 
reasons ; and he replies that he cannot give any reasons, but is sure 
that the act is wrong Or again (and we shall find this very common 
in the inductive sciences) ue assert as a fact something which we 
cannot explam or understand, because we have had experience of 
events that seem only explicable if it is true Soma men detect water 
with the divining-rod. That is very extraordinary ; how do you 
account for it I can't, but they detect it Here the assertoric judge- 
ment is challenged ; events are recalled which seem inexplicable 
unless there is this power ; and so it is reasserted On the second 
assertion, the word detect would be emphasized in speech ; or 
the emphasis could be given in writing by the words ‘ they do 
detect it ’, or ‘ they actually detect it ’ , and language has other 
idioms for expressmg this assertoric confidence 
The difference between the two mental attitudes just noted lies in 
this, that whereas m both we feel confident, in the former this con- 
fidence IS unreflecting, in the latter it is felt in the face of suggested 
doubt, and so is reflective It might perhaps be best to call a 
judgement pure, rather than modal, vhich is made without any 
reflection upon the question of its truth ; and assertoric vhen, upon 
reflection, we can give no proof of it, nor see the necessity of the fact 
asserted, but are confident of it. The word actually would mark 
a judgement as assertoric, not pure ; but the ordinary categorical 
form can also express it ; we are considering the nature of the acts 
of judgement, but can only contemplate these by the help of propo- 
sitional forms. 

A consideration of the problematic and apodeictic judgements 
will throw further light upon the assertoric. When an opinion is 
challenged, we commonly try to justify it by producing grounds for 
it, though we cannot always do this, and our pure judgements, 
as just observed, are apt to be displaced by problematic or apo- 
deictic The apodeictic may be taken first ; it is a judgement made 
with a consciousness of the necessity of the fact asserted. But we 
often use the apodeictic form of proposition, ‘ X must, or cannot, 
be Y’ X necessarily is, or is not, F ’), when we do not apprehend 
a necessary connexion between X and Y , and there are tu o classes 
of case to be distinguished when we do apprehend it, viz. those in 



vm] VARIOUS FORMS OF THE JUDGEMENT 193 

which we need, and those in ■which we do not need, in order to see 
the connexion, to look beyond the content of the judgement X 
Both are important, because m both we have knowledge. 

A boy may beheve and assert, beeause he has been taught it, 
or beeause he remembers to have seen no others, that aU hnes are 
either straight or eurved , if the assertion is questioned — it matters 
not whether the question comes from himself or another — and he 
asks himself what ground he has for makmg it, he will realize that 
it belongs to the nature of Imearity that every hne must be straight 
or eurved. Put symboheally, the ground for the judgement ‘ X is 
F ’ is seen to he withm the nature of X.^ We eall sueh a judgement 
self-evident There are self-evidently neeessary negative judge- 
ments, as well as affirmative, e. g. ‘ the differenee between two 
degrees of quality is not a quahty ’ ® What is self-evident need not 
be evident at onee, or to everybody ; the intelhgible is mtelhgible 
only to the intelhgent In callmg anythmg self-evident we mean not 
that it IS e'vident without need for understandmg, but that we need 
consider nothmg but the terms of the judgement, to see its necessity. 

[Logicians of two different schools have denied the existenee of 
the self-evident The one school are the Empmcists, who, rightly 
msistmg that there is no knowledge without experience, ■wrongly 
suppose that we cannot by t hinkin g discover the nature of anythmg 
that we have not perceived The child learns the multipheation- 
table by counting marbles, or what not , but it comes to understand 
that the equahty of two groups severally of 3 and 4 marbles to 
two severally of 5 and 2 marbles is mdependent of the umts bemg 
marbles, or the day Monday, or the plaee London, or itself the 
person countmg — ^that 3 -H 4 = 5 -t- 2 ■universally , nor does it need, 
nor could its judgement be increased m eertamty by, experimenta- 

1 We may s^bolize thus the categorical propositions whose subject and 
predicate arc X and T, and which are so far ‘ materially ’ the same, but 
whose ‘ formal ’ character — modality, quality, quantity — may differ , remem- 
bering however that in the problematic proposition ‘ X may be T', X and 
Y are not the terms of any judgement made, but of a suggested judgement 
which IS not made. Cf. supra, p. 190, and ntfra, pp. 196-197. 

^ In Aristotle’s language, the predicate belongs to the subject saff aM, 
or per ae — ^in virtue of itself. 

^ A gallon and a quart are two quantities. I can take a quart from a gallon 
of water, and I shall have a certam quantity (three quarts) left. The difference 
between t^wo quantities is m this sense a quantity. But suppose two quahties 
differmg in degree, say a darker and a hghter blue, or a more and a less intense 
pain : it is meanmgless to say that the quality of lower degree can be taken 
from that of h^her, and leave another quahty which is the difference of 
those degrees. This self-evident fact has an important beormg on the so-called 
oaloulus of pleasures and poms. 
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[tion with further particulars ; and from hencefoith it sees this 
principle to be as true for countable things of uhich it has not had 
experience as for those of which it has It has thus obtained by 
thinking knowledge about thmgs of which it has had no experience 
(though it could not have done so without some experience of 
countable things) The Empiricist, hou ever, denies this, and holds 
that the proposition ‘3+4=5+2’ is a mere generabzation from 
experience, entertained so confidently not because it is seen to be 
necessary, but because it is verified m so many instances He is 
however herem usmg an argument — ‘ because this equation holds 
good m so large a number of examined instances, therefore it holds 
good in the unexammed ’ Either the conclusion of this argument 
follows necessarily from the premise, or it does not. If it does not 
(and in fact it does not), he cannot justify our confidence m any 
process of arithmetical thinking ; if we have put 3 shillings into 
an empty purse, and then 4, and have taken out 2, ue ought not 
to say there are 5 left until we look, or to be surprised if we find 
more or fewer. If, on the other hand, the conclusion does follow 
necessarily from the premise, then here at least is an instance of 
our discovermg by thinking a fact about thmgs which we have 
not learnt by experience. Empiricism breaks down over the validity 
of inference ; if it allows that, it gives away its case ; if it dis- 
allows it, it cannot argue. 

The other objection to self-evident truth is more serious It is 
said that all thmgs are interconnected , that their relations to each 
other are not ‘external ’, i e, that relations cannot change without 
a change m the nature of the things related, bemg really an 
expression of their nature , that we cannot know anything in all 
its relations, and that a predicate T which we ascribe to a subject 
X must bo conditioned by what we do not know of the subject 
as well as by that which we have mdicated of its nature when wo 
call it X. Even so simple a fact as that 2+2=4 is part of the 
whole system of numerical relations ; it could not still remain, if 
per impossibile other numerical relations were different from what 
they are, eg if2+3=7 and 314+228 =56 As it is connected 
with all these, it can only be fully known through them, and when 
seen m its relations to the rest of the system. No particular truth, 
on this view, is absolutely true ; only in apprehendmg everything 
could we know anjrthmg as it is. This doctnne is mamtamed 
forcibly, and even scornfully, by Mr. F. H. Bradley (e g Essays on 
Truth and Reality, c. vii) and by Mr. H. H Joachim m his book On 
the Nature of Truth, c. lu , its most famous advocate m modem times 
IS Hegel. Something hke it was known to Aristotle, and criticized 
by him in the Posterior Analytics (^. xm Q?® 6-22) ^ It rests on meta- 

^ Professor G. F. Stout has put well the argument sgamst it, in the first 
Essay in Personal Idealism (on Error). 



195 


vin] VARIOUS FORMS OF THE JUDGEMENT 

[physical considerations which cannot be lightly dismissed ; and 
they might seem to require us to deny that any truth is seZ/-evident, 
because nothing ean be understood except through the whole But, 
even if they are sound, we must still acknowledge that we make 
some judgements with a consciousness of their neeessity, and others 
not : we eannot abolish the distmetion between knowledge and 
opmion Such transformation as complete knowledge would effect 
in the thought expressed by a self-evident proposition must be of 
the same nature as occurs when a geometrician comes to reahze 
that a proposition which he has demonstrated about one species 
of figure is but a special case of a mueh wider proposition eapable 
of a general proof His onginal proposition is not thereby shown 
to be false, though his insight mto the facts was mcomplete.] 

More often, however, when we use the apodeictic form of pro- 
position, the fact asserted m seen to be grounded m some other fact 
or facts, not stated in that proposition, which we should assign as 
a reason for it Water must rise in the common pump, when the 
piston IS raised : w hy must ? because of the pressure of the atmo- 
sphere. Mere observation would lead us to affirm assertoncally 
that it does rise ; it is the consciousness of the eonnexion of that 
fact with the pressure of the atmosphere m a machme construeted 
as a pump is, that makes us affirm it apodeictically. But are we 
sure, it may be asked, that the atmosphere must have weight ? 
for unless we are, we can only assert that the water must rise if and 
when the atmosphere has weight. We eannot here discuss the 
grounds on which we regard the general pnnciples of science as 
established , that belongs to a consideration of mductive reasomng. 
But two things are clear first, that if the grounds of the judgement 
X T ean only be affirmed assertorically, X Y itself is necessary only 
upon the condition that those grounds are as we assert , secondly, 
that, even so, the connexion between those grounds and the fact XT 
may be seen to be necessary We may call the necessity of a judge- 
ment, which we see to follow from certain grounds, but whose grounds 
we cannot affirm apodeictically, an hypothetical necessity ; when 
the grounds can be affirmed necessarily, then perhaps we may 
say that the judgement is apodeictically necessary. Thus, if two 
straight hnes falling on another straight line and making the mternal 
angles on the same side of it together equal to two right angles can 
never meet, the angles of any triangle, however large or small, are 
equal to two right angles , to one who regards the axiom of parallels 
as self-evident, the judgement that the angles of a triangle are equal 

02 
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to two right angles will appear apodeicticaUy necessary ; to one 
who does not, hypothetically. 

It will be seen from this, that there is a close connexion between 
the hypothetical and the apodeictic judgement. But we cannot 
say that aU hypothetical propositions are apodeictic, for wo often 
use them when we do not see the consequent to be necessarily 
mvolved ■with the antecedent, e.g. a pubhc speaker says that if 
a certam measure is carried, certam results n ill ensue This is only 
another illustration of the fact that a propositional form which is 
intended to express a certam kmd of judgement may be used when 
we do notreallymake the judgement which it should express. Every 
dehberate falsehood illustrates this, and every false apodeictic 
proposition, whether deliberately mtended to deceive or not. And 
it often happens that the assertonc form of proposition is used to 
express necessary truth, the apodeictic to express doubtful opimon. 
In mathematics every step is seen by the mathematician to bo 
necessary insomuch that it is often summarily said that mathe- 
matics deals -with ‘necessary matter’. There is consequently no 
need to distmguish apodeictic from other judgements m mathematics, 
and they are all, as a rule, expressed assertoncally , we say ‘2x2 
is 4 not ‘2x2 must be 4 ’ • ‘ the mterior angles of a tnangle are ’ — 
not ‘ must be ’ — ‘ equal to two right angles ’. And contranwise we 
use the apodeictic form of proposition to hide our doubts, perhaps 
even from ourselves , we are conscious of grounds for a judgement 
and grounds agamst it, but we look to those only which enforce the 
side we wish to take, and m reference to them make our assertion 
apodeictic. ‘ It must be so : Plato, thou reasonest well ’ does not 
express the same confidence as if the speaker had said ‘ It is so 
‘ Methmks the speaker doth protest too much ’ The apodeictic 
formula, X must be Y, thus covers m use diversities of thmking ; 
but it alu ays imphes that the speaker has reflected upon the question 
of the truth of his judgement. 

The problematic judgement, X may be T, similarly involves re- 
flection ; but it does not, like the apodeictic, involve the judgement 

^ Many mathematical statements are made without seeing into, or realizing, 
their necessity at the time, and the thinking is then assertonc , but because 
their necessity can be seen, we may call them apodeictic. There are a few, 
which mathematicians have believed to be tiuc, but found false — c g general 
formulae for the finding of prime numbers, which have finally broken down. 
If it had been seen that the formula must yield a prime for any value, it 
could not have broken down. 
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that X is 7. He who judges that straight hues making equal angles 
with the same straight hue cannot meet judges also that they do not ; 
he who judges that Mars may be inhabited does not j'udge that it is. 
It involves reflection, therefore, hke the apodeictic judgement : but 
reflection upon somethmg suggested, as it were m an attempt to 
j'udge, which we cannot And sufficient grounds either to affirm or 
to deny. It is an expression of uncertamty. 

The problematic is the most difficult of the three modalities of 
j'udgement, and its consideration is compheated by the fact that the 
formula X may be 7 is sometimes used when there is nothmg pro- 
blematic in our t hinkin g, because there is no uncertainty. When 
a genus G has divers alternative species S^, S^, S^ we say that a 0 
may be either S^, S^, or : a triangle may be equilateral, isosceles, or 
scalene — currants may be black, white, or red. So long as such pro- 
positions are general, they express knowledge of the divers forms 
m which it is seen that a genus must be, or found that it is, reahzed ; 
and they are not problematic. They are only problematic, if the 
subject IS a deflnite mdividual of the genus — ‘that currant-bush may 
be white, black, or red ’ ; for then, they express our ignorance as to 
which it is. Agam, we use the problematic formula, X may be 7, 
when we know that, under certam conditions P, the subject X does, 
or must, exhibit the character 7, but we either do not now desire, 
or are unable, to state the conditions In this sense we say ‘ Water 
may boil below 212° Fahrenheit ’ — ^the condition omitted being 
a diminution of the ordmary atmospheric pressure; or ‘ A man may 
die of joy ’, the condition here being one which we could not state 
precisely, though no doubt it is connected with the condition of his 
heart. Disregarding these uses for the present, we must turn to those 
which really express problematic thinking. 

The plainest examples occur where the judgement concerns 
individuals, e g. ‘ Ram may fall to-morrow ’ (this is concerned 
not with a particular thmg or person, but still with a particular day); 
or again ‘ The Sultan may behead his vizier to-morrow ’. It is 
clear that such j'udgements imply uncertainty in the speaker. But 
is uncertainty only a state of the mind, or is it also a state of the 
facts ? A necessary judgement is really an apprehension of necessary 
connexion in the facts : is a problematic judgement an appre- 
hension of a less than necessary connexion in them 7 There is 
a sense in which we may intelhgibly maintain this. Given that 
things of the same kind behave differently in different relations. 
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and given a complex system containmg many things of divers kinds, 
whose kaleidoscopic mteractions brmg difEcreiit things of the same 
kmd mto different situations, then ve can say that there is no 
necessary connexion between bemg of the kmd X and hehavmg 
in the way Y This var3nng collocation of things is the basis, as we 
saw, of the relation of accident or of the ‘ comcidental ’ between 
predicate and subject , and a system of things subject to such 
changes may be called not ‘ necessary matter ’ but ‘ contmgent ’ * 
Yet m a given situation, as we saw m discussmg the accidental, we 
commonly think that what happens is necessary Is this opmion 
a mistake ’ There is one region m which men have been disposed 
to thmk so — that of voluntary action It has been thought that 
the freedom of the ivill implies that a man’s action does not issue 
necessarily from his character and circumstances, so that no know- 
ledge of these, however complete, would enable one to say that ho 
must act thus or thus If this is so, there is a ground for the pro- 
blematic character of any judgement about the future actions of a 
voluntary agent in the intrinsic uncertamty, or real contingency, of 
the event But this uncertainty can only belong, if at all, to future 
actions. If I say ‘ The Sultan may have beheaded his vizier 
yesterday ’, I imply no more uncertamty in the facts than if I say 
‘ Ram may have fallen yesterday ’ , the same is true of the judge- 
ment ‘ The Sultan may now be beheadmg his vizier ’, just as much 
as of ‘ Ram may now be faUmg ’ All these alike are problematic 
only in virtue of my uncertamty about the facts, not of any uncer- 
tamty in the facts themselves And the same character belongs 
to problematic judgements which are not concerned with an m- 
dividual but a kmd of thmg ‘Cancer may be mcurable ’ means that 
though cancer either is incurable or not, and we are aware of certain 
facts mclming us to think it is, we have not sufScient grounds for 
a decision 

Waivmg that case, however, a problematic judgement implies by 
the form X may be Y our behef of certam facts which are not suffi- 
cient groundfor the judgement X is Y, though we beheve that along 
with other facts they would be. We do not in practice make such 
judgements m the absence of all knowledge. ‘ The grandfather of 

^ In Aristotle’s phrase, evSt;(6iuva nAXu; ‘ things that can be other- 
wise ’ but Aristotle does not make it very clear how far he thought 
their variability depended on shifting collocations, and how far on a ‘real 
contingency’, which he did not altogether reject. 
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Pocaliontas may have died of diabetes ’ : that is possible, because any 
man may ; but as we do not know that in this particular case any of 
those special facts were present which, with others, cause a man to 
die of diabetes, we should never so judge. A problematic judgement 
is provoked by knowledge , it is problematic because of ignorance.*- 
It foUowB that further knowledge would lead to its supersession 
by an apodeictic or assertoric judgement, according as our doubts 
were removed by a discovery of conceptual connexions or of historic 
facts. A genume example of cancer being cured would refute the 
j'udgement ‘ Cancer may be mcurable ’ , so also would such an 
understanding of the nature of the disease as enabled us to see how it 
could be cured. But though further knowledge would lead us to 
abandon the problematic judgement, we do not, when we make it, 
know whether X is never Y, or always Y, or sometimes Y and 
sometimes not In this there is a diFerence between a genuinely 
problematic j'udgement and those expressed m propositions of the 
same form which we noticed and set aside. For in them we imply 
that there are conditions, whether we can fuUy state them or not, 
under which X is Y.^ These quasi-problematic propositions have 
therefore an alEnity with certam particular propositions In the 
particular proposition ‘ Some .Z is F ’, we saw that we might either 
be t hinkin g of individuals of the kmd X, not separately enumerated, 
which are Y, or of some general determmation of X, not stated, 
which would involve its bemg Y , the former sort is rather of the 
nature of the singular proposition, the latter is on the way to the 
universal In the latter, the conditions, given which any X is Y, 
may be either known but not stated, or, though unknown, shown to 
exist by examples of X being Y : ‘ Some triangles have the square 
on one side equal to the squares on the other two ’ — viz. nght- 
angled triangles ; ‘ Some children are taller than their parents 
doubtless in virtue of certam physiological conditions, but we do not 
know them. Particular propositions hke these have been called 
' modal particulars ’, because of their close similarity to the quasi- 
problematic propositions just considered The judgements can 
indeed be as easily expressed in the form ‘ X may be F ’ as in the 
form ‘ Some Z is F ’ ; each form implies that under certam con- 
ditions, not specified, though perhaps known, Z is F ; but there 
is this difierence between them, that the latter imphes that the 

^ C£. Bosanquet, Logu?, vol i, pp. 315-318, on ‘ real possibility ’. 

* Or, if the judgement were ‘ X may not-be F ’, under which it is not. 
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conditions are sometimes actually fulfilled, the former docs not 
do so.^ 

We may sum up what has been said of the modality of judge- 
ment as follows. In every judgement I intend to assert truth, 
but not necessarily about the particular reality to which the subject 
of my proposition refers ; the truth I assert may be that I am 
imable to discover the truth about this reality. I may judge 
without pausing to question what I assert ; and m such case my 
judgement is called assertoric, and expressed in the form ‘ X is 
(or IS not) r ’ ; it can, however, also be called pure, as bemg pure 
or free of any reflection upon the question of its truth. On the 
other hand, I may reflect on this question, and if I see the judgement 
to be true m virtue of the very nature of its terms, or if I find 
that what it asserts is involved m what I already know, or take, 
to bo fact, my judgement is called apodeictic, and expressed in 
the form ‘ X must (or cannot) be Y ’. Those apodeictic judge- 
ments which are grounded in facts not formmg part of what they 
themselves affirm have a different logical character according as 
these facts can be affirmed apodcictically or only assertorically ; 
if the latter, the judgement restmg on them is not strictly apodeictic, 
for only the sequence can be affirmed apodeictically If I find 
that w'hat I attempt to assert m a suggested proposition is con- 
nected with conditions, some of which I know to exist, w bile I am 
ignorant w'hether the others required are realized or not, I assert 
it to be possible ; such a judgement is called problematic, and 
expressed m the form ‘ X may (or may not) be Y The proble- 
matic proposition does not imply that particular events are 
unnecessary in their happemng, though, when general, it does 
often imply that an event of a certam kind depends on a conjunc- 
ture, or contmgency, which is not universally necessary. It is 
possible that when reflectmg on the question of a judgement’s 
truth, we cannot find any groimd for assertmg what we assert, 
except that we perceive or remember the fact stated, or have* 
had it on good authority ; though this may be reason enough to 
convince us of the truth of our assertion , then the content of 
the judgement is affirmed to be actual, and the judgement called 
assertoric, and expressed in the form ‘ JT is (or is not) Y with an 
emphasis perhaps on ‘ is or the addition of the word ‘ actually 

^ e. g. ‘ A man may call at every public-house from John o’ Groats to Land’s 
End.’ 
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This assertoric judgement, being not a bare unreflective assertion, 
but e^cpressing besides our mental attitude towards a suggested 
doubt, is different from the assertoric judgement, above called 
also pure, that contams no such reflection ; and as involvmg such 
reflection, this is modal. 

These distinctions of modahty do not then express differences in 
the necessity with which elements connected in reahty are con- 
nected ^ ; yet they do express this, that whereas some connexions 
in reahty are seen to be necessary, others, and the existence of 
such elements, and their distribution m time and place, are not. 
Many philosophers have felt it impossible not to believe that the 
existence of all thmgs, and their distribution, and every feature 
of their interaction, are as necessary as those matters iihich are 
asserted m our really apodeictic judgements ; and if their belief 
could pass into clear vision, judgements at present problematic or 
assertoric would be replaced by apodeictic. 

[Some further questions connected with modahty, and in par- 
ticular with the problematic judgement, deserve attention. 

In the first place, m a problematic proposition, do we really 
judge ’ In the assertoric or apodeictic, we judge that X is F, 
though there is a great difference between thinkmg, however con- 
fidently, w'hat we do not see to be necessary, and knowing. But 
in the problematic, wo do not at any rate judge that Is it more 
than an expression of doubt, and of our mability to ‘ make up our 
mmd ’ ? It certainly is an expression of doubt But we do not 
utter such propositions in vacuo, and out of relation to any question 
which wo desire to answer , and if a man were asked whether 
there really is telepathic communication, and rephed after con- 
sideration ‘ It may be so ’, he would mean rather more than that 
he did not know He would mean that there were certain faots 
preventmg him from denymg it, though msufficient to prove it ; 
that there was some reason for thmkmg yes 

If there were no assertion of fact m a problematic proposition, 
we should not judge one event to be more probable than another. 
The whole mathematical treatment of the probabflity of events 
rests upon the assumption of a hmited knowledge of their con- 
ditions. If I say that there is more probability of throwing 7 with 
the dice than 12, it is because I know that there are six ways of 
throwing 7 and only one of throwing 12 In complete ignorance 
of a subject I could not say that anythmg was probable regardmg 

^ Hence we cannot accept such a definition as Aldrich offers of modality : 
‘ Modahs, quae cum Modo, h e. vocabulo exprimente quo modo praedicatum 
insit subiecto.’ Arlia Logicae Rudimenta, o. ii. § 2. 1 (Mansel’s 4th ed., p. 47). 
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[it 1 But the attempt to estimate degrees of probability raises 
a difficulty uhich the problematic judgement of itself does not 
raise. I say that something may happen on a given occasion, 
because I Imou (or beheve) that some of the conditions required 
for its happenmg exist , but if I say that one event A is more 
probable than another B, I do not mean to assert that the con- 
ditions necessary for the occurrence of A are more completely 
realized than those necessary for the occurrence of B ; for that 
imphes that the conditions requisite for B are incomplete, and if 
I know (or beheve) that, I shall call B not less probable, but 
impossible More conditions necessary for A than for B are knovn 
to me , but as the rest is unknown, it may turn out that the con- 
ditions requisite for B are really complete, and those for A incom- 
plete. Anj’how, if one or other event must occur, one wiU occur, 
and the other not , one is necessary, the other impossible ; more 
and less probability do not attach to the events We say therefore 
that they attach to our judgements , the judgement that A wdl 
happen is more probable than the judgement that B will happen. 
But one is true, the other false, and w e do not know w hich is which ; 
is it not foolish to prefer one, as the more probable ’ It is the more 
probable judgement, comes the answer, because there are more 
grounds for it, i e there are more grounds for thinking that A will 
occur than that B will But what does this mean ? the grounds 
for thinking that A will occur are the facts, or a knowledge of the 
facts, which necessitate A Less than this is no ground for thinking 
that A will occur, but only that it may occur , and similarly with 
B The real situation then is that theie arc grounds for thmkmg 
that .4 or B may occur, but not for thmkmg that the one will occur 
rather than the other An example wdl make the pomt clearer. 
Suppose I am to draw from a box, m w hich there are 5 black baUs 
and 1 white, and to bet on the result I shall be told to bet on 
drawmg a black ball, because it is more probable , yet all the time 
perhaps only the white ball is withm reach, and my i-awmg a black 
IS impossible How can that be the more probable judgement 
which leads me to act upon the exjiectation of an event which is 
impossible ? The usual answer is, that wuth the knowledge avail- 
able it was more reasonable to bet on black , but would it not have 
been more reasonable not to bet at all ? And indeed, is not that 
the only reasonable course ? did I know enough to bet reasonably ? 
And if not, can we defend the statement that the one event was 
more probable ? 

I thmk w e may partially solve this difficulty as follows ; but 
not wholly We must distinguish between what is reasonable if 
we are to act many times, and if only once If I am going to 
draw from the box many times, the ball being replaced and the 
^ Cf. iT^ra, pp. 423-424. 
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[box shaken after each draw, then supposing I always bet on black, 
I shall win more frequently than if I always bet on white In 
saymg this 1 know that there are five times as many black balls 
as white, and I believe that the movements of shufiimg and the 
direction of the thrust of my arm are favourable about equallv 
often to each ball But what is reasonable to do on eaeh of a number 
of occasions is no longer reasonable when there is only one occasion 
of acting The real meaning of the statement that drawing a black 
ball is 5 times as probable as drawing a white is that in a large 
number of trials black will be drawn about 5 times as often , but 
I cannot transfer the ratio to the event of a single trial. If there 
are twice as many boys as girls m a village, it is not because each 
child is -I boy and gnl , and it is the same here Those who caU 
it reasonable to ‘ follow the chances ’ m an isolated action are hke 
people who think that an average or percentage is displayed m each 
of the items from which it is obtamed An excellent example of 
the difference is provided by life insurance. An insurance company, 
knowmg that, out of a great number of persons who have lived 
to 65, so many have died at 56, so many at 57, &c , but that the 
average length of hfe beyond 55 has been (say) 15 years, and 
believmg that the circumstances favourable or unfavourable to 
longevity will continue much as hitherto, offers an msurance policy 
to persons of 65 at a premium based on the assumption that they 
will live to 70 It does not matter to the company that it loses 
on X and gams on F, provided it makes the calculated profit on 
the average But it matters very much to X whether the company 
is going to lose or gain on his msurance If he dies next year, he 
will have made a very good bargain , if he lives to 90, a very bad 
one What is reasonable for the company to offer is not reasonable 
for hun to accept, if he regards hfc msurance as a speculation If he 
insures his life for the sake of the security of his family, the question 
is whether this security is worth the price asked for it The proper 
price to ask of hun may be settled by appljung the theory of proba- 
bdity ; but you cannot so settle whether a thing is worth its price. 

And yet many a man faced ivith the question, whether it is worth 
his while to pay the premium asked, would take mto account his 
so-called ‘ expectation of life ’ — ^how long it is ‘ probable ’ that he 
will live. If he hved all the lives of all the insurers, this would be 
reasonable , as he lives only his own, is it reasonable ? I think, 
applying the same considerations as hitherto, we may Justify him a 
little further 

We allowed that a man making repeated draws from the box 
will draw black more often than white, because black u ill be more 
often under his hand ; and therefore, though he does not know 
on any given occasion which will be under his hand, he will act 
reasonably if he always bets on black. These occasions of action 
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[are all of the same kind But life requiics us to act in all sorts 
of situations, iiith ^Cly imperfect knowledge of the conditions 
affecting the event in each, wheiem it is said that we should follow 
the more probable judgement, or take the course more likely to 
succeed Our difficulty was to discover what is meant by calling 
one judgement (or event) more probable than another , both seemed 
equally problematic But we were eonsidcrmg an isolated judge- 
ment. MTiat IS meamngless when our judgement is to guide our 
action only once may not be so when very many actions are m 
question, and we judge always on one principle Suppose that the 
ratio of the known circumstances favourable to one event to the 
known circumstances unfavourable to it, oi favourable to another 
IS roughly the same — or even, more nearly directly than inversely 
the same — as the ratio of the existing circumstances favourable to 
the one event to the existing circumstances unfavourable to it, or 
favourable to another then if men always acted as if that event 
would happen, for w hich they knew more circumstanocs favourable, 
they would more often succeed than fail That is what is meant by 
adoptmg the course, or actmg on the judgement, for which there are 
the better grounds And the reasonableness of so actmg is not dis- 
proved by the fact that all men fail sometimes, and some men even 
most times, when they act on this principle . any more than the 
reasonableness of bettmg repeatedly on the black ball is disproved 
by the fact that every man sometimes loses, or that some men lose 
on the whole, w ithm the run of their draw s Indeed the reasonable- 
ness is greater in the former case , for men need not bet, but they 
must act , and if they must act, and act m the absence of the 
knowledge which would enable them to secure success m each case 
separately, they must act upon a rule which will enable them to 
secure the most success upon the whole, and leave its distribution 
to fortune ^ 

Yet I do not thmk the above a complete solution of the problem. 
A rule that can be apphed wnthout a fresh exercise of judgement 
in each case is only possible in matters like drawmg balls from a bag, 
or throwing dice, wheie the factora whose existence we take mto 
account can be treated quantitatively We may grant that the 
man who acts most prudently on a given occasion may fail on that 
occasion, and the imprudent man succeed, and yet that the man 
who always acts prudently will succeed more than men who always 
act imprudently , but that does not explam what actmg prudently 
on a given occasion is. No doubt it requires study of the ascer- 
tainable facts , but it also mvolves an estimate of their importance ; 

^ So, because we do not know enough of the ‘ merits ’ of every ease to 
decide each ‘ upon the merits ’, we are often compelled in admmistration to 
adopt a rule which suits most cases, and acquiesce in its sometimes failmg, 
and our not knowing when it will fa^ 
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[and this is something quite different from the thmkmg which dis- 
covers that out of all possible throws with the dice six give 7 and 
only one 12. We speak of a man havmg a sound judgement, and 
the collect prays for ‘ a right judgement in all things The exercise 
of such a judgement is not knowledge, and not mere guess-work. 
It IS better than tossmg up, yet it cannot be justified to another. 
Though a man is prepared to act on his judgement, he is not 
prepared to enunciate it assertorically It is here, as it seems to 
me, that the real puzzle of the problematic judgement hes. We 
hold that one man is wiser than another, and that, not only in 
reachmg opinions on which action is to be based, but also in the 
study of matters that do not admit of demonstration, e g. m 
historical mquiry or anthropological. And this wisdom does not 
consist in either the advantage resultmg from actmg as if its opmions 
were true, or their confirmation by subsequently discovered fact ; 
though these thmgs may be evidence of it. And yet how is one 
man wiser than another, when neither knows ?] 

[I have spoken frequently of the grounds for a judgement, and 
in the previous edition of this book it was said (p 171) that what 
gave modahty to a judgement was the presence of the thought of 
grounds for what is alleged, though I thmk it better to say that 
a modal judgement expresses reflection upon the question of the 
truth of what is judged, or suggested , for an assertonc, or a self- 
evident apodeictic judgement, has not grounds m the same sense 
as an apodeictic judgement deduced from others, or a problematic 
judgement. By the grounds of a judgement are commonly meant 
grounds given m other judgements , but they are not these other 
judgements, i e the acts of our minds m judgmg; they are the 
facts which m them we assert And these alleged facts are only 
grounds of our present judgement m the sense that we see a con- 
nexion between them and the fiict which it asserts. The relation, 
however, may be of several kmds The grounds may be facts 
whose existence is seen to account for that of the fact grounded 
on them , this occurs in causal explanations. Or they may be 
facts which make intelligible the fact grounded on them, though 
there is no causal relation, as m mathematics. Or, thirdly, they 
may be facts which do not make mtelhgible to us what is said to 
be grounded on them, but which we thmk could not exist, but for 
that ; this occurs in inductive reasoning, or when we argue from 
an effect to the existence of its cause ; if I have known water to 
be found by men with apparently no other means of discovering 
its presence, I may infer that the divming-rod informs them of it, 
though I do not thereby understand its action. There is an old 
distmction between ratio essendi and ratio cognoscendi, a reason for 
the being of a fact, and a reason for acknoivledgmg its being, w'hich 
expresses the difference betireen grounds of a judgement m the 
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[first of these three senses, and in the other tno The grounds 
which justify an apodeiclic judgement must be either ratimea 
essendi, or such lationes cognoscendi as ue get in mathematics ; lor 
we can only judge apodeictically if we haie insight mto the neces- 
sity of the fact alleged ] 

[There are a feiv otW adverbs (besides possibly, actually, and 
necessanly) which may be mtroduced into a proposition m order 
to express that we have reflected upon and made our estimate of 
its truth e g probably, truly, falsely, really although all but the 
first of these may also be used merely to qualify some term m the 
judgement ; a truly \ irtuous woman, for example, meanmg a woman 
virtuous in a particular way, or a falsely dehvered message, one 
not dehvered as it was received, whereas a probably dangerous 
undertaking does not mean an undertakmg involvmg a particular 
land of danger Such adverbs (if used to express our attitude as 
to the truth of the proposition reached by omittmg them from that 
in w hich they aie used) may be called modal, and judgements modal, 
in which they are used But no adverbs of any other kmd make 
a judgement modal, and no quahfication of the content, but only 
of the unreflectmg directness with which, m a ‘ pure ’ judgement, 
the content is affirmed Differences of tense, for example, must 
not be reckoned to affect the modahty of a judgement ^ ; they 

1 As by J S Mill, Logic, I iv 2, who rightly rejects the view of those 
who would make every adverb the ground of a modal diffeience in the 
proposition where it occurs The distinctions of modality descend from 
Aiistotle, de Interp xii 1, 21'* 34-37, and Anal Pn a ii 1, 25'* 1 sq , but 
the word -pa-os {= modus) is said to occur first in the Commentary of 
Ammonius ; v, Ammonius in At de Interp 172', (quoted in part Frantl, 
vol 1 p. 6j4]=Berlin ed p. 214 iporor jiev o!y emi (jjavg agiiaivovaa oirut 

imapxei to KOTTjyopavpevav ru imoKfipevco, oiov to raj^foir, oral' \eyapev *' g aeXgvg 
Tax^cas droKodioTaTai ^ to koXAt iv t® “ SoiKpurijr Ka\as fiiaXeyerai **, g to naw 
iv Ttp “IlXaT(i)i' Aiaji/a Traioi (friKii”, g to dci iv rm "6 g\ios dei Kiveirai”, dpiBpos 
Se aiiTav <f)i<r€i piv ovk i<mv arreipos, ov pgv 8e iTfpiKgTTTOs ye gplv, aenrep 6 tuv 
jcadoXov viroKeipevav g KargyopovpevKov, dvapiOpgTtov be avriov ovroiv, Tinapas be 
pdvovs o 'ApitnoTeXgs napa\ap^avei irpos rgv Beapiav Ttov peTa Tporrav rpoToaeav, 
Tov dvayKaiov Tov bvvarov tov evbexopevov Kai in tovtols tov dbovaTov, . , : ‘ Mode 
is a word signifying how the predicate belongs to the subject, e g. “ quickly ”, 
when we say that “ The moon waxes quickly ”, or “ well ” in “ Socrates 
argues well ”, or “ much ” in “ Plato loves Dion much ”, or “ always ” in 
“ The sun always moves The number of them is not mfinite in the nature 
of things, but is beyond our computation, like the number of umversals that 
can be subjects or predicates, though they cannot be numbered. Aristotle, 
however, bnngs into his consideration of modal propositions four modes 
only, the necessary, the possible, the contmgent, and further the impos- 
sible . This statement about Aristotle is based on de Interp xii, and 
the modalities were often enumerated as these four, sometimes vnth the 
addition of the true and the false. The same wide definition of rpoTor is 
given by Michael Psellus (v Piantl, u 269), but he singles out for discussion 
only those which ‘deteimine the connexion ’ of subject and predicate, i e. 
the modalities proTOr. Cf. Buridanus (Prantl, iv. 22), who explains that the 
qualification wuioh is to make the proposition modal must attach to the 
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[merely affect the predicate, and not our attitude towards affirming 
the predicate of the subject , and past, present, and future verbs 
may all occur (as we have seen) m judgements of any modahty. 
No doubt differences of tense are a somewhat peculiar affection of 
the predicate If I say Jehu drives furiously, I predicate a different 
action from what I predicate if I say that he drives slowly , but 
the action predicated is the same, whether I say that Jehu has 
driven, is driving, or will drive, and only the time of the action 
differs. This, however, merely amounts to saying that the pre- 
dicates of judgements dtffermg m tense differ thereby m the category 
of time, and not m another category Time is a very pecuhar 
feature m the existence of thmgs, but still it is a feature in then 
existence, and gives rise to a great variety of modifications in then 
predicates. There is no more reason for reckomng as modal these 
differences in time, than there is for so reckomng the differences 
in degree, or m place, of which a predicate is susceptible The 
plague raged last year ■ it is raging now it is raging here ‘ it is 
raging in Calcutta If the plague can exist m difierent times, so 
also can it exist in different places , and if judgements do not 
differ m modality by connectmg its existence with different places, 
neither do they differ m modality by connectmg its existence with 
different times.] 

There are a few other distinctions drawn among judgements, 
which ought to be noticed We may deal first with a senes of 
antitheses whose force is sometimes too readily considered to bo 
the same these are analytic and synthetic, essential and accidental, 
verbal and real 

‘ In all judgements,’ says Kant,^ ‘ wherein the relation of 
a subject to the predicate is cogitated (I mention affirmative 
judgements only here , the apphcation to negative will be very 
easy), this relation is possible in two different ways Either the 
predicate B belongs to the subject A, as somewhat nhich is con- 
tained (though covertly) m the conception A , or the predicate 
B lies completely out of the conception A, although it stands m 
connexion with it. In the first instance, I term the judgement 
analytical, m the second, synthetical. Analytical judgements 

copula, and not to the subject or predicate The word modus is of course 
a term of wide signification, but Logic is concerned with certain modi pro- 
positionis ; and it is obviously wrong to suppose that any adverb will make 
the proposition in which it occurs modal , nor can differences of tense do 
so, though they express a modification of the predicate 

^ Kntih of Pure Reason, E T (Meiklejohn), p 7. The tianslator uses 
conception as eqmvolent to concept (of. supra, p. 22). 
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(affirmative) are tLeiefore those m \\hich the connexion of the 
predicate v ith the subject is cogitated through identity ^ , those 
in which this connexion is cogitated without identity, are called 
synthetical judgements The former may be called explicative, 
the latter augmentative ® judgements , because the former add m 
the predicate nothing to the conception of the subject, but only 
analyse it mto its constituent conceptions, which were thought 
already in the subject, although in a confused manner , the latter 
add to our conception of the subject a predicate nhich was not 
contamed in it, and which no analysis could ever have discovered 
therem.’ Kant’s example of an analytic judgement is ‘ all bodies 
are extended ’ : for our conception of body is extended substance, 
and therefore, m order to make the judgement, we need only 
analyse the conception. ‘ AH bodies are heavy ’, on the other 
hand, is a s 5 Tithetic judgement , for it is not contained m the 
conception of bodies, that they gravitate towards one another. 

Kant’s statement of the distmction between analytic and syn* 
thetic judgements has been much discussed and criticized. He 
himself attached to it great importance For he thought that 
analytic judgements could be enunciated umversally m advance of 
experience under guarantee of the law of contradiction ; because 
the predicate was contained m the subject-concept, it could not be 
demed of the subject without self-contradiction Smoe I mean 
by calhng anything a body that it is an extended substance, I can 
say that all bodies are extended without waitmg to exanune every- 
thmg that faUs under that denomination. With synthetic judge- 
ments it is othenvise It is no part of what I mean by calbng 
anything a body, that it is heavy , and I need experience to assure 
me that w'hatever falls under the denommation body has weight. 
But there are some synthetic judgements which we know to bo 
true umversally without appeal to experience , and how that is 
possible Kant conceived to be the fundamental question of meta- 
physics. 

But we never make judgements analytic in Kant’s sense — i.e. 
guaranteed by the mere identity of the predicate with an element 
in the subject-concept. To do so would be tautology ; and to 

1 In Epeaking of the connexion between the predicate and subject aa 
cogitated thi ough identity, Kant means that the predicate-concept is identical 
with some part of the subject-concept : where it is cogitated without identity 
the two concepts ore quite distinct. 

* Or ampliative. 
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utter a tautology is not to judge, for in all judgement we advance 
to the apprehension of a new element in the being of a subject 
already partially apprehended Suppose the constituent elements 
of the concept A to be BCD, as those of body are sohdity and 
extension. Yet the judgement ‘ A is R ’ (all bodies are extended) 
is not the equivalent of ‘ BCD is B ’ (all extended solid substances 
are extended) This proposition does merely repeat m the predicate 
somethmg contamed in the subject-concept , and inasmuch as 
the subject is already conceived as umtmg m its bemg elements 
whereof the predicate is one, the proposition only goes over old 
ground But that judgement picks out m the unity of what wo 
call a body an element which it recognizes as combined with others 
to constitute a body And the difierence is fundamental ‘ A is 
B ' means ‘ to the constitution of A, B must go with CD ’ ; cM 
bodies are extended means ‘to the constitution of body extension 
must go with sohdity ’ Kant himself tells us that until the judge- 
ment IS made, the predicate B is only covertly contamed m the 
subject-concept A , so that it is really the work of the judgement 
to recognize B (as an element along with other elements) m the 
nature of A. And it is this recogmtion of the necessary imphca- 
tion of different elements m one nature, not the law of Contradic- 
tion, which allows us to enunciate the judgement universally. 
Suppose that we did not see that a substance could not be sohd 
without being extended . then (1) if we meant by body merely a sohd 
substance, we should see no self-contradiction m the statement 
that a body need not be extended . while (2) if we meant by the 
word a sohd extended substance, the statement would indeed be 
self -contradictory, as is the statement ‘ a body need not be a body ’ ; 
but the so-called analytic judgement all bodies are emended would 
be as uninstructive as the tautology bodies are bodies. 

In all judgements then — even in those which Kant calls analytic 
— we assert a relation of distmguishable elements. Yet his 
antithesis of analytic and synthetic j'udgemcnts is not baseless. 
That cafe pup' is a statement not made on the strength of seeing 
that to purr is necessarily connected with other elements m the 
bemg of a cat ; and we may think of a cat without includmg in 
its nature pumng This then he called a synthetic j'udgement. 
But he also called synthetic such judgements as ‘5-1-7 = 12’, or 
‘ Two straight hues cannot enclose a space ’ (m which the con- 
nexion of the predicate with the subj'ect is seen to be necessary), 
iT» r 
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because in them too the subject can be thought of without the 
predicate — ^whereby is meant not that ue can conceive the subject 
to lack the predicate, for we cannot conceive what cannot be,‘ 
but that without thinkmg of the predicate at all, we can still m 
a measure conceive the subject Hence the predicate-concept was 
no part of the subject-concept, and, not bemg mcluded in it, could 
be denied of it without self-contradiction , and so, smce w'o know 
the judgements to be true umversaUy, without examining every 
instance, we have knowledge of thmgs not guaranteed by the law 
of Contradiction before experience of them This, to Kant’s 
mind, was the great problem, which he expressed by askmg how 
synthetic judgements a priori, are possible " 

But the difference between the two classes of judgements is 
misrepresented when it is said, that in the analytic the predicate 
13 merely part of the subject-concept, and the necessary truth of 
the judgement therefore obvious m the bjmthetic the predicate 
IS no part of the subject-concept, and the necessary truth of a 
synthetic judgement therefore a problem No judgement is 
analytic m the sense of asserting of anj'thmg m the predicate 
what m the subject-concept we have already realized or mdicated 
it to be IITiat Kant has really done is to distmguish those judge- 
ments m which the predicate is part of the defimtion of the subject 
from those m which it is not The distmction we may mark by the 
antithesis essential and accidental, if accident be taken, as by 

* ayvairla avdyKrji tVl fiij om (‘Of what cannot be we can only be 
ignorant’ ). Plat Eep v 477 a 

“ To know anything a prion (« nporepov) means to know it by derivation 
from something prior, and a general principle is said to be prior to the 
facts, or subordinate principles, that exemplify it , to know anything a pos- 
teriori means to know it by derivation from the particular facts exemplifying 
or dependent on it Thus I know a prion that 5 men in buckram and 7 men 
in buckram are 12 men in buckiam, for it follows from the general principle 
that 7 + 0 = 12 I know a posteriori that cats purr, through observation of 
many cats. Analytic judgements might in Kant’s view be known a pnon, 
because their truth followed from the law of Contradiction ; but there wras 
no pnnciple from which self-evident synthetic judgements could be derived. 
Kant spoke of knowing these also a pnon in the sense of knowing them not 
a posteriori, i e not on the evidence of their repeated confirmation in expen- 
ence , properly, they are the pnora from which we derive knowledge about 
unobserved particulars Thus to know a pnon came to mean to know m 
advance of experience ; and his problem comes to this, viz how, in advance 
of experience of that very thing, and therefore merely by thinking, can we 
know more about anything than what is guaranteed by the so-called ‘ laws 
of thought ’7 Cf. on the meaning of the antithesia a pnon and a postenori, 
pp. 436, 437, iitfra. 
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Aristotle in the phrase KaO' avro (n;/ij3e/3TjKos ^ ( = essential acci- 
dent, or accident per tie), to include attributes belonging to any sub- 
ject of a certain nature in virtue of that nature, as well as those 
coincident in it with that nature.® Thus the accidental judge- 
ment might be m Kant’s sense synthetic either a priori or a posteriori. 
And we might fairly oppose these, as ‘ amphative ’ or ‘ augmenta- 
tive ’, to essential judgements as ‘ exphcative ’, because a subject 
and a property or accident of it are not one, as it and the definition 
of it are But the opposition of analytic and synthetic is misleading, 
smce that msight mto the nature of a subject which defimtion 
expresses, though it may be called an analysis, is also an apprehen- 
sion of the connexion of elements in an umty, and the necessity 
of this connexion cannot bo derived from the law of Contradiction. 
That law is that contradictory propositions cannot both be true , but 
to know this is not to know which of two given contradictories is true. 

Doubtless a man cannot without contradiction deny of a subject 
anythmg which by the subject-term he means that it is. But 
how has the subject-term come to have its meaning ? If through 
insight mto a necessary connexion of elements m the subject, 
then the so-called analytic judgement expresses this insight. Only 
if definitions were quite arbitrary, mere statements of the mean- 
ing of a name, would the truth of Kant’s ‘ analytic ’ judgements rest 
merely on the law of Contradiction If I choose to mean by body a sohd 
extended substance, it is seif -contradictory to say that a body is not 
extended But equally, if I choose to mean by body a sohd extended 
and heavy substance, is it self-contradictory to say that a body is 
not heavy And Kant has forgotten to ask why we regard extension 
as belongmg to the defimtion of body rather than weight 

We saw mdeed, m discussmg Defimtion, that we often have to 
settle arbitrarily what elements shall be mcluded in the mtension 
of a term, and therefore imphed about those subjects to which we 
apply the term. Let us take an example of a subject m whose 
definition the elements are thus arbitrarily put together.® In the 
Elementary Education Act of 1870, § 3, an elementary school is 

Cf. e g. At. Post. An a. vii 1, 75» 39-’’2. m/ndc/Sijicar m this sense 
includes properties, which are distinguished from accidents in sense of the 
Topics by being saff aiira 

® e. g. two straight lines, in virtue of their straightness, cannot enclose 
a space . to be heavy is coincident m bodies (so far as we can see) with their 
nature as bodies. 

® Arbitrarily, not because there is no motive, but because the elements, 
though compatible, are not necessarily implicated together. 
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by definition ' a school, or department of a school, at which elemen- 
tary education is the prmcipal part of the education there given, 
and does not include any school or department of a school at 
which the ordmary paj-ments m respect of the instiuction, from 
each scholar, exceed mnepence a ueek’. To say therefore that 
an elementary school charged less than lOd. per head per week 
m fees was to make an analytic judgement from the standpoint 
of the Education Department m 1870 , but only because it had 
been arbitrarily settled that none charging lOd or over should 
rank as an elementary school, and not because u e have such a know- 
ledge of V hat an elementary school must be, as to see that it could 
not be elementary and charge a fee so high The proposition then 
is true just because it has been agreed what elementary school 
shall mean , and while that agreement is adhered to, it cannot 
be denied without self-contradiction But if I say that a triangle 
has sides, that is true not just because it is agreed to call nothing 
a triangle which has not, but because I see that lines can be put 
together into the umty of, and are required m, a triangle Kant’s 
account of analytic judgements ignores this difference It implies 
that all definition is arbitrary, and that j’udgements w hose predicate 
is part of the dcfimtion of the subject are necessarily true, only 
because what we mean by a name we mean by it 
Some propositions aro mdeed true umvcrsally by mere con- 
vention as to the meaning of names, because they give us informa- 
tion about the convention These may be called verbal, and to 
them we may oppose as real all which are mtended to give informa- 
tion about the nature of things. But verbal propositions aro 
in Kant’s sense synthetic ‘ Elementary schools charge a fee 
below lOd.’ meant that schools called elementary did so ; and to 
charge a fee below lOd. is not part of bemg called elementary, 
but of what was meant by being so called A proposition about 
the meamng of a name is clearly instructive, and amphative. It 
is only inadvertently that we make about thmgs statements, whose 
truth rests j’ust on the meamng of words , and when we discover 
that we have done so, we acknowledge that we have really said 
nothmg Suppose that some one had argued in 1870 that a par- 
ticular school which he knew to give mainly elementary instruc- 
tion had a fee below lOd , because it was an elementary school ; 
clearly he would have wasted his breath, unless ho knew that 
it had a right to be called so within the meaning of the Act ; and 
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he could not have kaov’n this till he know that its fee was below 
lOd. ; and then the argument would have been superfluous 

There is another objection to Kant’s division of analytic and 
synthetic judgements In speakmg of analytic judgements, he 
had m mind only universal judgements, m which, as he held, we 
analyse a concept , but there are judgements m which we may 
be said to analyse the sensible object before us, as when 1 look 
up and say ‘ the sky is starlit These have been called ^ ‘ analytic 
judgements of sense ’ ; they clearly distmguish m a subject an 
element which they assert to be combmed with others in the umty 
of that subject, and so far they are equally analytic with those 
which Kant called so ; but yet they differ greatly They are 
singular, not umversal ; they rest on perception, not conception ; 
and by no possibihty could their truth be made to seem dependent 
barely on the meaning of names 

Analytic judgements then may be analytic either of a sensible 
individual or of a concept m neither case is their truth guaranteed 
by the law of Contradiction, but they rest on our apprehension of 
the connexion of elements in the umty of one subject So far 
they do not differ from judgements called by Kant synthetic. 
But those analytic of a concept are essential, where without the 
predicate the other elements in the subject could not form a 
conceivable umty, whereof the predicate could be regarded as 
a further attribute Judgements called by Kant synthetic, whose 
subject is somethmg which can be thus conceived before the attribu- 
tion of the predicate, may be called accidental (though not in the 
sense of that word in the doctrme of Fredicables) or amphative 
of their subject They mclude both analytic judgements of sense, 
and all judgements about the meanmg of names Verbal pro- 
positions are therefore not analytic, and real propositions may be 
either analytic or sjTithetic Essential judgements are true by the 
nature of thmgs, not ex m termini , or, if we call essential those 
judgements whoso predicate is part of the arbitrary ® deflmtion of 
their subject, they will be essential in a different sense, and instruc- 
tive only as statements about the meaning of a name ; mtended 

1 F H Bradley, Principles of Logic, p. 48 : of. Sigwoit, Logie, § 18. 4 
(E T , Helen Bendy, vol. i p 108) 

’ Arbitrary (though not therefore settled without good reason) because 
what we are defining is something of our own institution, or because our 
so-called definition is a compromise of the nature explained pp 09-102, supra. 
In the stnot sense of defimtion, none is arbitrary : things are what they are. 
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othenvise the piopositiona are mere taiitologiea, and not expressive 
of any real act of judgement at all It ^^lll bo seen therefore that 
the three antitheses, of analjdiic and sjTithetic, essential and acci- 
dental, verbal and real, are by no means eciuivalent , theyaie neither 
made on the same fundamentum divisionis, nor do they respectively 
bring together and keep apart the same individual judgements 

[Some further points deserve notice m regard to the distinction 
of analytic and synthetic judgements 

1 The terms suggest that we m judgement pick to pieces or put 
together the object of our thought. And some who use the terms 
hold that in the last resort this is true , that mind by its activity 
constitutes its objects, though not perhaps as individual mmd, 
yours or mme ^ But whatever be the ultimate relation of mind 
to its objects, what the individual means to assert in judging is 
a relation of elements in the real that holds iriespectively of his 
present judgement A judgement then is analytic m so far as it 
recogmzes the distmct elements m u hat the judger starts by envisag- 
ing as an unity , synthetic m so far as it recognizes the union — 
whether by uay of necessary connexion or of empirical conjunc- 
tion — of elements which the judger starts by envisaging as distmct. 

2. But hence, because the judger does not lose sight of his start- 
mg-point, it has been said^ that all judgomoiits arc at once 
analytic and synthetic In the sense that in all judgements we 
assert a diversity in unity, a many in one, this is true But the 
relation of the elements, their mode of combination in the umty, 
is not always the same 

3 It has also been said that the same judgement may be analytic 
to one person, and synthetic to another that, e g , a judgement 
analytic to a teacher stating what he already knows is sjmthetio 
to a learner receivmg mformation new to him , and similarly that 
a judgement may be synthetic at one time and analytic at another 
to the same person, and that to any one omniscient all judgements 
would be analytic But this is an error The vicu rests on the 
following consideration, that if, e g , I learn for the first time that 
diamonds are combustible, I make a synthetic judgement, because 
to be combustible was no part of what I understood by the word 
diamond ; but havmg learnt it, 1 mclude that m what I mean by 
the word, and henceforward, when I judge that diamonds are com- 
bustible, my judgement is analytic Now, were this so, it is clear 
that the name diamond would have come to be used by me with 
a different meanmg, i e the subject-concept would be different, in 
the judgement afterwards expres.scd by the words ‘ diamonds are 
combustible ’, from what it had been in the judgement expressed 

^ Cf. e. g Bosanquet, Logic ^ vol. i. p. 84, vol. ii. p. 237, and Bk. II. c. z 

* e. g. Bosanquet, Logic \ vol. i. p. 91. 
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[by the same words before The earlier synthetic and the later 
analytic would not therefore be the same judgements, though 
expressed m the same proposition Thus at best the view would 
involve a eonfusion between the judgement and the proposition.^ 
But it IS not even true that, when I know that diamonds are 
combustible, the meaning of the word diamond must change for 
me. The judgement is synthetic because combustibihty is not 
something without which the nature of a diamond would cease to 
be conceivable. That fact is not changed by my learnmg that 
diamonds are combustible What I know or think once I may 
know or think again , and the nature of a j udgement is not 
altered by my having made it before We must, however, acknow- 
ledge that there are certain differences in the state of mmd of one 
who makes a judgement for the first time and one who repeats it ; 
there are emotional accompaniments in the former case, or a pre- 
ceding attitude of expectation, not present in the latter ] 

Two comparatively ummportant classes of proposition, exceptive 
and exclusive, may be mentioned before closmg this chapter 
An exceptive pioposition is one which excepts from its appli- 
cation a certain part of the extension of the subject * • as 
in Clough’s satirical version of the Second Commandment — ‘No 
graven images may be Worshipped, except the currency.’ An 
exclusive proposition is one which confines the application of the 
predicate to the subject of which it predicates it : as m Elijah’s 
exclamation, ‘ I, even I only, am left.’ Withm a given whole, 
it clearly makes no difference whether a predicate is afBrmed 
of one part only, or denied of all but that : Only the brave deserve 
the fair would moan the same as the poet’s actual hne None but 
the brave deserve the fair. The scholastic logicians treated these 
and some other forms of proposition under the head of Exponibilia, 
i e statements whoso full meamng could only be expounded in 
more propositions than one Thus ‘ None but the brave deserve 
the fair ’ or ‘ Only the brave deserve the fair ’ imphes two pro- 
positions, that the brave (or some of them) deserve the fair, and 
that those who are not brave do not. The infinite proposition was 
also an exponible ; for if I say that Parliament is not-in-session 
I imply that it is not m session, and is in some other state instead. 

* V L. Nelson, Ueher das sogenannte Erkenntmsprdblem, pp. 36-40. 

* In strictness, of what would otherwise be the subject : as the part 
excepted cannot be called part of the subject of a judgement which expressly 
does not apply to it. 



CHAPTER IX 


OF THE DISTRIBUTION OF TERMS 
IN THE CATEGORICAL JUDGEMENT: AND OF THE 
OPPOSITION OP JUDGEMENTS 

We saw in the last chapter that all categorical judgements,^ in 
respect of their quality, were either affirmative or negative , and 
in respect of quantity, might be tieated as cither universal or 
particular The latter division mdeed strictly applies to those judge- 
ments only whose subject is a general term, and therefore not 
to smgular judgements , but for the purposes for which these can 
he reckoned with universal judgements the division is exhaustive. 
These purposes are the determining the distribution of terms, 
together with what depends on that A term is said to be dis- 
tributed, when it 13 used m reference to its whole extension, or to 
all that it can denote undistributed, when not so used * Now the 
subject of a smguiar judgement ® denotes one individual only, and 
the judgement ® refers to that , the subject of an universal judge- 
ment ® IS general, and may denote any number of individuals, but 
since the judgement is umversal, it apphes to them all Therefore 

^ By judgement in this chapter will be meant categorical judgement 

® We have already seen, in disoussmg the extension, or denotation, of 
terms, that confusion may arise between the relation of a generic concept to 
the more specific concepts included under it and the relation of the universal 
to the individual, and that, properly speaking, a singular term has no extension, 
but only denotes. But in considering the distribution of terms, it is not 
always necessary to bear in mind this distinction I may therefore say 
indifiercntly that a term is used with reference to its whole extension, or to 
all that it can denote, even if wc reserve the latter expression (denotation) 
to signify the individuals of which a term can be predicated. 

* More strictly, of a proposition expressing a singular, or an umversal, 
judgement It is terms verbal that are distributed or undistributed, according 
as the term of thought, what they cause or help us to think of as subject 
or predicate in a judgement, is or is not all that they can denote. For this 
reason it might seem more proper to speak only of the distribution of terms 
in a pioposition But since it is the act of thought or the judgement that 
gives to the terms of the proposition in which it is expressed their distribution, 
wc may also speak of the distribution of teims in a judgement , and because 
it IS important to bear in mind that terms have (hstribution only through 
our use of them in judging, not through their presence in a sentence, I have 
spoken thus. 
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in both Bingulai and universal judgements, all that the subject 
can denote is referred to, or, in other words, the subject is dis- 
tributed ; and, m considering the distribution of terms in a judge- 
ment, we may accordingly rank the emgular with the umversal. 

As every judgement has both quantity and quahty, and in each 
respect there are two alternatives, there are four varieties of 
judgement in respect of these two characters combmed. An 
affirmative judgement may be universal or particular : a negative 
judgement may be universal or particular. It is customary in 
Logic to indicate these four forms of judgement by the first four 
vowels, thus : — 

an universal affirmative judgement is indicated by the letter A ; 
an universal negative „ „ „ „ „ „ E i 

a particular affirmative ,, „ „ „ „ „ I ; 

a particular negative „ „ „ „ „ „ 0. 

Thus the affirmative judgements are A (umversal) and I (particular) ; 
the negative judgements are E (universal) and 0 (particular) , and 
this may be remembered by noting that A and I, which indicate 
the universal and particular affirmative judgements, are the first 
tv o vowels m the verb ‘ afEirmo ’ : E and 0, which mdicate the 
universal and particular negative judgements, the vowels m the 
verb ‘ nego 

All umversal judgements (A and E) distribute their subject : all 
negative judgements (E and O) distribute their predicate No 
particular judgements (I and 0) distribute their subject : no 
affirmative judgements (A and Z) distribute their predicate Thus — 

in A, the subject is distributed, the predicate undistributed ; 
m E, „ „ „ distributed, „ „ distributed , 

inZ, ,, „ „ undistributed, „ ,, undistributed; 

in 0, „ „ „ undistributed, „ „ distributed. 

It IS important to understand and become familiar with these 
characteristics of a judgement. 

A term, as was explained just now, is said to be distributed when 
it IS used ivith reference to all that it can denote.^ The term ‘ book ’ 
is distributed, v hen used as subject in a proposition that refers to all 
books : undistributed, when so used m a proposition that does not 

^ 1 . c. denote univocaUy . an equivocal term is to be regarded os a difieient 
term in each sense. 
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refer to all books It is obvious that an universal proposition about 
books (u hether affirmative or negative) refers to all , and that a par- 
ticular proposition does not all books are written before being printed : 
no booh was printed before 1450 some books are published unsewn : 
some books are never published That the subject of umversal pro- 
positions is distributed, and of particular propositions undistributed, 
needs no further illustration. Two cautions, however, may be 
offered 

1. The subject of a pioposition is the -whole subject-term ; if 
I say all modern books are pnrUed from movable type, the subject is 
not boohs, but model n books , it is true that my judgement does not 
refer to all books, but it refers to all modern books, and so the 
subject IS still distributed , while it is undistributed in the pro- 
position some modern books are printed from stereotype plates But 
I may restrict a general term like booh not by words which leave it 
still general (e g modern booh, booh printed by Elzevir in Leyden), 
and therefore capable of being either distributed or undistributed, 
but by a demonstrative pronoun, or other words w hich destroy its 
generality (e g that booh, these books, the first book which I ever 
possessed) In the latter case, the term becomes a designation, and 
is therefore smgular, or (like ‘ these books ’) a singular collective ; 
and the proposition should rank wuth universals Nevertheless the 
general term -which is restricted, by a demonstrative or otherivise, 
to the designation of a particular mdividual, is not distributed, since 
it does not refer to all that it can denote ‘ Book ’ therefore is 
undistributed, but ‘ this book ’ is distributed, in the proposition 
‘ This book w ants rebmding ’ , for ‘ book ’ might be used of other 
books, but ‘ this book ’ is already used of the only book of which, 
so long as I mean the same by ‘ this ’, it can be used. 

2 In speaking of the distribution of terms, we are inevitably 
led to view judgements m extension rather than mtension : and 
indeed as referrmg (ultimately) to so many individual subjects, 
rather than assertmg a connexion between universals. Now we 
have seen that a judgement may refer to individuals, but need not ; 
and that m a judgement properly umversal, there is no express 
thought of mdividuals In saymg that a triangle has its angles 
equal to t-wo right angles, I am not thmking of all the particular 
triangles that have ever existed or may exist , I am thmkmg of their 

^ The proposition must be taken to refer to European books and movable 
type : the first dated examples being of 1454. 
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common chaiacter as triangles ; this is one and the same in them 
all, and so I use the indefinite smgular, a or iiTiy triangle ^ It may 
therefore appear erroneous to say that such a judgement distributes 
its subject, if to distribute a term is to use it with reference to all 
that it can denote , for of all the mdividuals which the term triangle 
can denote I am not thmking But it is true m this sense, that 
whatever particular triangle you choose to take, my judgement holds 
good of that. We must avoid supposing that m every umversal 
judgement we are expressly thinking of all the diSerent mdividuals 
of which the subject-term is predicable , but we must recognize that 
our judgement holds of them all 

The distribution of the predicate in a judgement is not generaUy 
so readdy understood as that of the subject ; for the extension of 
the predicate is not naturally before us The rule is that negative 
propositions distribute their predicate ; affirmative do not . and 
this equally whether they are umversal or particular 

All preachers praise virtue ; some practise it It is easy to see 
here that I refer m one ease to all and m the other only to part 
of what the term preacher can denote The subject therefore is 
distributed m one case, and not in the other. But what of the 
predicate ? That is distributed or undistributed not as it refers to 
all or only some preachers , for a term is distributed or undistributed 
when it is used m reference to the whole or to a part only of its ovm 
extension, not of the extension of the subject of which it is pre- 
dicated Now the extension of the terms ‘ praiser of vii tue ’ and 
‘ prcKtiser of virtue ’ includes everything which can be said to praise 
or practise virtue. Preachers may do so, but so may others who 
are not preachers ; these also therefore are included m the extension 
of the predicate , hut what is thus included is not predicated of 
preachers In the judgement ‘X is I predicate T of Z, but 
I might predicate it also of Z , X and Z are both mcluded in 
the extension of T, or m what Y can denote , but when I 
affirm ¥, I do not affirm it in its whole extension , for then m 
saymg ‘ Z is ¥’, I should mean that it is Z and Z, and m saymg 
‘ Z is F I should mean that it is Z and Z. The predicate 
therefore is not used m reference to its whole extension, i e. is 
undistributed. 

The predicate of an affirmative j'udgement in fact cannot be 

^ 1 do not deny that a particular ‘ representative ’ triangle must be con- 
sidered m makmg the judgement. 
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thought in extension at all The subject of uhich it is predicated 
forms part of its extension , but m the predicate, as opposed to the 
subject, I am thmlung of a character or attribute belonging to that 
subject A great deal of the difficulty which hangs about the 
doctrine of the distribution of terms arises from the fact that a term 
IS said to be undistributed both uhen it is used uith exiilicit refer- 
ence to a part only of its extension, and uhen it is used uithout 
explicit reference to its extension at all The subject of a particular 
judgement is undistributed in the former sense , when I say that 
Some preachets practise virtue, I am explicitly confining my state- 
ment to a part of the extension of the term preacher. The predicate 
of an affirmative judgement is undistributed m the latter sense 
When I say that All preachers praise vii tue, though it is true that 
preachers, even all of them, are only part of the extension of the 
predicate, yet I am not thinkmg m the predicate of its extension 
but of its intension. The extension of a term consists of all the 
alternative species, or different individuals, in v hich its intension is 
mamfested It is impossible to predicate all the alternative species 
of the same subject, or to say of anjijhmg that it is so many different 
individuals ‘ An ellipse is a come section ’ The extension of the 
predicate conic section is hyperbola, parabola, elhpse, circle , I cannot 
say that an ellipse is all of these , I do not u ant to say that it is 
an ellipse , I am thinkmg of the common character in them all, i e. 
using the predicate in mtension StiU, it is onlj'^ part of the extension 
of the predicate nhich is referred to m this judgement, and therefore 
the term is said to be undistributed in the judgement, though 
in the predicate extension is not considered at all. 

In a negative judgement, on the other hand, the predicate is 
necessarily denied m its nhole extension Caesar is not ambitious ; 
there are a thousand varieties of ambition among mankind , but if 
I deny ambition of Caesar, I deny all these It is the same whether 
the judgement is umversal or particular No Mussulman fears 
death Whether we look to the forms which fearmg death may take, 
or to the individuals in whom it is exhibited, if I deny the predicate 
of Mussulmans, I deny all forms of it, or deny that they are any of 
those individuals in whom it is exhibited. But agam. Some marine 
animals are not vertebrate , of those animals I do not merely deny 
that they are dogs or cats, plaice or salmon, all of which form part 
of the extension of vertebrate , vertebration m every form is domed 
of them ; a negative judgement denies its predicate in toto. 
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In an affirmative judgement, the subject is necessarily part of 
the extension of the predicate ; m a negative judgement it is as 
necessarily no part thereof And to say that the subject is no part 
of the extension of the predicate is to say that the predicate is 
denied m its whole extension 

But here agam it is primarily the intension of the predieatc 
which is in my mmd. When I say that ‘ Brutus is an honourable 
man the only mdividual referred to is Brutus, though ‘ they are 
aU honourable men that have slam Caesar ’ ; when I say ‘ Caesar 
was not ambitious I need not be thmkmg of any one who was. 
It IS an attribute ■which I affirm m one case and deny m the other. 
Nevertheless, whereas if I do attend m affirmative judgements to 
the extension of the predicate I cannot affirm the whole, and do not 
want to affirm the only part — viz the subject of the same judgement 
— which IS referred to, for that would be mere tautology, m a negative 
judgement, if I attend to the extension of the subject, I can deny 
the whole. ‘ A cycloid is not a come section ’ , if I remember that 
conic section mcludes hyperbola, parabola, elhpse, and circle, I can 
say that a cycloid is neither an hyperbola nor a parabola nor an 
elhpse nor a circle 

Wo are not thin king primarily of the extension of the predicate 
in a negative judgement , but if we do thmk of it, we must deny 
it in toio, or else our proposition wdl not mean what we mtend it 
to mean , therefore the predicate is distributed. ‘ The Tenth don’t 
dance ’ ; we are not thinking of those who do , but bears dance, 
and so are part of the extension of the predicate, and if the predicate 
were not denied in its whole extension, it would be compatible 
with the truth of that proposition to say that the Tenth Lancers 
were bears ; or if the predicate were used only m reference to the 
ursine portion of its extension, the proposition would mean no more 
than that the Tenth w'ere not bears. 

[Sometimes the device of circles, representmg the extension of 
the subject and the predicate, is used in order to explain the 
distribution of terms. Collect the mammals m one 
circle, and the snakes in another: then if no 
snakes are mammals, snakes ■will lie outside the 
whole mammal-area ’ and if some cramates are 
not mammals, some part of the cramate-area wiU 
he outside the whole mammal-area , whereas if 
some cramates are mammals, some part of the 
craniate -area will coincide either with the whole or with a part 
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[only of the mammal area , and if all mammals are craniates, the 
mammal-area 'niU fall completely within the craniate area But 
all the objections uhich lie agamst representing in this figurato 
'nay the logical relation of a larger to a smaller class nithiii it he 
equally against so representing the distribution of terms We may 
Bay that the negative proposition snakes are not mammals excludes 
snakes from the 'nhole class of mammals, and not merely from 
a portion of it (say men) but we must not think of the class as 
an area cut up into districts called species, or as a collection of 
which the species are component groups. And if ne ask what is 
meant by saving that a larger class craniates is partially coincident 
with the nhole of a smaller class mammals, ne must ansner that 
the relation is not that of one superficies partially comcident nith 
another, but of an universal character exhibited in a certain kind 
of subjects , in fact, the logical relation must explam the diagram, 
and cannot be explamed by it ] 

[Any one n ho realizes that the predicate of a proposition is not 
thought in extension mil see that there can be no truth in the 
doctrine of the Quantification of the Predicate But the doctrine 
has the support of distmguished writers, among others of Sir 
William Hamilton, uho invented it, and of Stanley Jevons , and 
it ought perhaps to be examined here It may be easily shown to 
bo false , and the conscientious student haply stumbling upon the 
mass of mtricate technicalities based upon it ma^ be glad to feel 
excused from the labour of mastermg them by the knowledge that 
they are built upon a worthless foundation 

By quantification of the predicate is meant affixing a mark of 
quantity to the predicate as iiell as the subject of a judgement 
Thus instead of the four forms of judgement. A, E, I, 0, we get 
eight, as follows — 

V All X IS all Y. All organisms are all mortals. 

A. All X IS some Y. All men are some mortals. 

Y Some X is all Y, Some mortals are all men 

1. Some X IS some Y. Some men are some (things) fleet of 
foot. 

E. No X IS any Y. No snakes are any mammals. 

1 }. No X is some Y. No men are some mammals [e g. not 
monkeys] . 

O. Some Z IS no Y. Some mammals are not any quadrupeds. 

to. Some X IS not some Y. Some quadrupeds aie not some 
mammals [e g. not cows]. 

In defence of this mode of statmg propositions it is urged that 
as the proposition whose predicate has all before it, and the corre- 
sponding propositioa whose predicate has some b^ore it, do not 
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[mean the same thing, and we must know which we mean when ue 
judge, we ought to express it. It is strange, if that is the case, 
that no language ever has expressed it ; and it may be confidently 
asserted that of these eight forms of proposition only E and 0 express 
anything that we ever really mean when we make a judgement 
(though others express, m ‘portmanteau’ fashion, what we mean 
when we make two judgements) ; and that the reason why we 
ought not to express m our proposition whether we mean dll or 
some before the predicate, is that we mean neither. 

Let us take an A proposition It used to be stated ‘ All X is F ’ ; 
we are told to state it ‘All X is some F’. All men are some 
mortals • which mortals are they ? the horses ? the grass of the 
field ? clearly not, but only the men. Yet it can hardly be meant 
by the proposition, that all men are men ; it is somethmg about 
men that the proposition tells us. What about them ? that they 
die, and not which kind they are among the kmds of thmgs which 
die , we know that they are men already, and that need not be 
repeated in the predicate. 

But there is a difierence between saymg that all men are all 
mortals, and saymg that all men are some mortals , the first imphes 
that the terms are commensurate, that there are no mortals but 
men ' the second that men are mortal, but an undetermined range 
of thmgs (cats and dogs and horses and asses and what not) are 
so besides Ought not this difierence to be expressed ’ 

Doubtless, but it requires another proposition ; All men are 
mortals — some mortals are not men. In recognizing that men die, 
we do not judge that thmgs of any other kind die ; and though 
wo may be aware of it when we say that men die, it is no part of 
the judgement Men die. All men are some mortals is not one judge- 
ment, but a ‘ portmanteau ’ proposition — ^two judgements expressed 
in what (in respect of its grammatical form) is one sentence. 

It is true that in some judgements we expressly thmk the 
predicate and the subject to be commensurate. In a definition, w e 
must do this Momentum is the product of mass into velocity ■ wealth 
is that which has value in exchange ; in these cases, it is included m 
our thought that the product of mass into velocity is momentum, or 
that which has value m exchange, wealth But such judgements 
are ill expressed in the form ‘ All X is all F ’. We do not think of 
all momenta, all samples of wealth, but of wealth and momentum 
each as one thing. Again, the formula ‘ All X is all F ’ makes us 
think of X and F as ^fierent things : whereas the whole force of 
a definition is to assert that the subj'ect and predicate, the t hing 
defined and the defimtion of it, are the same thmg. 

There are propositions whose terms are known to be commen- 
surate, but which are not definitions, such as all eguilateral triangles 
are equiangular. These also we axe told to represent m the form 
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[‘ All X is all Y and to say that all equilateial aie all equiaiigular 
triangles But this does not conectly e\press the tiue meaning of 
the other piopubiliun Foi giauled that in enunciating it ive are 
aware that the terms are commensurate uhat we wish to assert 
IS the mutual implication of two attributes in any tiiangle It 
follows from this that eiery triangle exhibiting one exhibits the 
other , but those which exhibit one are not a different set of 
triangles from those that exhibit the other By putting a maik 
of quantity before the predicate as well as before the subject, we 
make it appear as if the extension of one term was affiimcd of 
the extension of the other, and (if we consider individuals) as if the 
individuals denoted by one term were affirmed of the indiiiduals 
denoted by another But that is either impossible, if the individuals 
are different, or tautologous, if they are the same 

‘ All ’ can be no pait of any predicate, except where (as in these 
are all the apostles) the subject is collective If the umversal judge- 
ment ‘ All livmg things reproduce their kmd ’ is true, then it is 
true of any livmg thing and therefore of peas I may introduce 
‘ perfectly ’ into the predicate, and then it will be meant that peas 
reproduce their kind perfectly But I cannot introduce ‘ all ’ into 
the predicate For then, since all hving things are all things that 
reproduce their kmd, peas and e\ en a single pea w ould be said to 
be all things that reproduce them kmd , and that is nonsense The 
predicate of a judgement is affirmed distnbutively of each that 
falls under the subject , the predicate quantified by all could be 
only true of the subject collectnely No equilateral triangle is all 
equiangular triangles , how then can they all be ’ The proposition 
only means that all equilateral triangles are equiangular and vice 
versa As before, it is a ‘ portmanteau ’ proposition, and not 
a smgle judgement 

The U form of proposition has been considered at some length, 
because it is m a way the most plausible member of the series. 
Umversal judgements whose terms are commensurate do differ 
from those whose terms are not, and do form a very important 
class of judgements , and there is no special recognition of them 
m the ordmary fourfold classification of judgements {A,E, I, and 0). 
It has been wrongly alleged that Aristotle ignored such judgements ; 
on the contrary, he recognized them great importance m science. 
To remedy this supposed omission the doctrme of the quantffication 
of the predicate offers us an entmely false analysis of them, and one 
which Aristotle himself exposed.^ The analysis overlooks altogether 

^ De Inierp vu, 17^ 12 cVi Sc roS Karq-yopov/uvov koBoXov Karrfyopelv to 
K aOoXav ovK eariv a\rjdes‘ oiScpia yap xaTa(f)a(r(c okjiBijS coral, cV ^ roC xarijyo- 
povpei/ov KaOoXov to Ka6o\ov KaTijyop^iTaif olou etrrt Tras avdparos nav (oioi'. 
(avdparoc, man, is an umversal . when I say ‘ All men are animals I predicate 
of an umversal umversally ; when I say ‘ »>me men are white I predicate of 
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[the intension of terms Professing to complete what is defective 
m the current recognition of different kinds of proposition, itself 
loaves important differences unrecognized. We have seen that 
a proposition of the form ‘ All X is F ’ represents two kinds of 
judgement essentially different in thought, accordmg as it is really 
universal, meamng ‘ X. as such is Y ’, or only enumerative, meanmg 
‘ All the X’s are Y’. Of this difference, whether m umversal judge- 
ments whose terms are commensurate (f7) or not (A), this dootrme 
takes no note ; but sets up instead two kinds which misrepresent 
our thought by the sign of quantity prefixed to the predicate. 

The particular affirmative propositions may be dismissed briefly. 
We are told that ‘ Some X is F ’ should be written either ‘ Some 
X is some F ’ or ‘ Some X is all F ’. Take the former, ‘ Some X is 
some F ’ : we ask immediately, which X are which F ? ; and the 
only answer is that the X that are F are the F that are X. Some 
sowers reap ; if that means some sowers are some reapers, this can 
only mean that the sowers who reap are the reapers who sow. 
Take the latter, ‘ Some X are all F ’ ; some animals are all the pigs 
(for it does not mean, are all of them pigs : as we might say that 
some families all squmt, meaiung that all the members of some 
famihes squint) Which ammals are all the pigs ? surely only the 
pigs themselves. If it be said that the proposition means that 
there are more animals than pigs, then the real subject of the 
judgement is the other animals (which are not pigs), and not (as 
this form pretends) the a nim als which are pigs. If, agam, it be 
said to mean that aU. pigs are ammals and some animals are not 
pigs, we have as before two judgements packed into one sentence. 
What is one judgement, and what is the character of a judgement, 
are questions to be determmed by considermg our thought, and not 
the verbal devices we adopt to express it. To think that all pigs 
are animals, and some animals are not pigs, is to judge not once 
but twice, even though we were to write such a pair of judgements 
in the form some animals are all pigs. 

an universal particularly, or in part Aristotle goes on to say, in the words 
quoted, that the predicate cannot he similarly taken universally [i.e. not 
‘ as an universal ’, but ‘ in its whole extension ’]. ‘ But in the case of the 
nmversal which is predicate, it is not true to predicate universality ; for no 
afSrmation is true when nmversahty |m extension] is assigned to the pre- 
dicated universal, e. g. All men are w animals.’ Cf. Ammonius in loc f. 82, 
who points out that then each man would be ail animals ) Anal Pri. 
a. xxvii. 43'’ 17 auTo ie t4 ar6fui>oi’ ov Xiyirreoi' oXor fire(r6at, Xeyoi 4' olov avdpaira 
irav Tf fiowriKff iratrav €7ri<rryfiijy, dX\o p&rov &n\os aKoXovBeiv, Kadairep sac 
irpoTCivopeBa* Ka\ yap a)(pT}a’Tov BaTtpov icat adwarov, oiov iravra avBpamov eivai 
irav l/^v, fj SiKaiotrvvriv Birav ayaBov. ('But the attribute must not be taken to 
be attributed in toto, I mean for example animal as a whole to man, or 
science as a whole to music, but just simply to follow on the subject, as our 
premiss says ; for the other is both useless and impossible, e. g. that all men 
are all anim^, or that justice is all good.’) 

177B Q 



226 AN INTRODUCTION TO LOGIC [ohap. 

[To the negative judgement ako the quantification of the pre* 
dioate does violence. The universal negative is to appear in the 
two forms ‘ No X is any Y ’ {E) and ‘ No X is some Y ' (ij) The 
former may stand , for as we have seen, if X is not Y, it is not 
any ease or kmd of Y. The latter may well puzzle us. It denies 
of X some part of the extension of Y , pig, for example, is part of 
the extension of animal, and sheep are not pigs , hence sheep are 
not some ammala , but this is quite eonsistent with their bemg 
ammals. ‘ No X is some Y ’ is therefore consistent with ‘ All X 
are Y ’, and what it means is that ‘ Some Y are not X ’ , whether 
any X are Y or not it leaves doubtful There remain the particular 
negatives, ‘ Some X is not any Y ’, and ‘ Some X is not some Y 
Agam the former will stand , but what does the latter mean ? It 
does not mean that some X is not Y at all, e g that some animals 
are not pigs at all, but are somethmg quite different (say sheep or 
cows) ; for that is expressed by the form ‘ Some X are not any Y 
It can only mean that there are some Y’s distinct from some X’s : 
i. e that though some X may be Y, they are not every Y. ‘ Some 
murderers are not caught ’ is sense , but ‘ Some murderers are not 
some caught ’, if diffcient from that, and sense at all, is only true 
because fish and cricket-balls are also caught, and some murderers 
are not these , so that if the proposition 11 ere to be false, they 
would have to be fish and cricket-balls and evcrythmg else that is 
ever caught ; it is the contradictory of the impossible judgement 
that those X are every Y. But as we never make that judgement, 
we never want to contradict it ; yet these are forms of judgement 
which those who would quantify the predicate condemn Logic for 
hitherto ignormg ^ 

Thus all the eight forms of proposition with quantified predicate 
have been found vicious, except E and 0 , and these are so mter- 
preted as to lay undue stress on the aspect of extension m the 
predicate. The truth is that if we prefix to the predicate of a pro- 
position a mark of quantity, all or some, we are bound to thmk of 
the various mdividuals (or species) characterized by the predicate, 
not merely of the character, or ‘ umversal ’ we are bound to take 
the predicate m extension, and that we cannot or do not wish to 
do. We cannot affirm of one term the extension of another If 
a set of mdividuals, or of species, forms the subject of an afBrmative 

1 We might make them a present of certain forms which they appear to 
have overlooked. If the extension of Y be p, q, r, then ‘ No X is any Y ’ 
means ‘ No X is either p or g or r ’. But the parts of the extension are taken 
disjunctively : why should they not be taken together 7 Then wo should 
have the foim ‘ No X is all F ’ — meaning that no X is both p and q and r. 
So we might have ‘ Some X are not all F ’ It is true these forms are 
useless , and m that they resemble the affirmative forms ‘ All X are all F ’ 
and ‘ Some X are all F But they have the advantage over those of bemg 
true. 
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[judgement, another set cannot form the predicate. ‘ All X is some 
Y ’ IS meamngless. ‘ Some Y’ we are told, means ‘ part of the 
class Y ’ ; but which part is X Lot the class Y be divided into 
two parts, X and Z \ we do not need to say that X is the former 
part , it is false to say that it is the latter. And in a negative 
judgement, unless the predicate is a proper name, which has no 
extension, what we wish to deny of the subject is havmg the pre- 
dicate character, not bemg those mdividuals which have it. 

Still, it IS urged, the judgement compares the extension of two 
classes ‘ AU X is all Y ’ means that the class X and the class Y are 
co-extensive ; ‘ All X is some Y ’ means that the class X is mcluded 
in the class Y, which extends beyond it. But if the class X and the 
class Y are co-extensive, how are they two classes ? Taken strictly 
in extension (as the doctrine of the quantification of the predicate 
takes its terms) the class X and the class Y are not the common 
character X and Y reabzed m many things, but the set of things 
in which this character is realized. If the class X is the things in 
which the common character X is reabzed, and Y is realized m the 
same thmgs, then there is only one class or set of thmgs, and not 
two co-extcnsive classes , so that, after all, we have the class X, 
and predicate the character Y of them, i. e we do not take Y m 
extension And if the class X is mcluded in the class Y, what 
does that mean ? Suppose that all F’s were ooUected m one place, 
all Z’s would be found m the crowd ; then, when we said that all X 
is some Y, we should mean that aU X were included m the crowd of 
T’s But now our predicate is no longer Y, and has become ‘ m- 
cluded m the crowd of F’s ’. We must quantify that if all predicates 
are to be quantified, and state whether all or part of what is mcluded 
in the crowd of F’s be meant. Clearly part , so that our judgement 
will run ‘ AU X are some thmgs mcluded m the class F (or crowd of 
F’s) ’. But uhich things so included are they ? as before, them- 
selves, the Z’s If this answer be not accepted, and it be said that 
some means ‘ mcluded m the class of then our new judgement must 
run ‘ AU X are mcluded m the class of thmgs mcluded m the class 
F ’. But now the last eleven words become the predicate, and it 
must agam be quantified , we must say ‘ AU X are some thmgs 
included m the class of thmgs mcluded m the class F ’. So the 
process goes on ad infinitum. Tou cannot predicate of one class the 
whole or part of another. You may compare the size of two 
classes : e. g. when we say that male infants are more numerous than 
female ; but then one class is not predicated of another ; female 
infants do not mclude male infants and extend beyond them You 
may predicate a genus of a species, and the genus as compared with 
the species has a wider extension ; but it is not the extension of the 
genus which you predicate of the species, nor any part of it. 

It may be thought that in discussing the quantification of the 

Qa 
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[predicate we have been belabouring errors too trivial for notice. No 
one, of course, really supposes that the act of judgement means any 
of these absurdities But many people have supposed that a judge- 
ment compares the extension of two terms, or includes a subject m 
or excludes it from a class , and they thmk of a class as so many 
things or kmds of thmg. Such views imply the absurdities that 
have been dragged to light , and the custom of elucidatmg the re- 
lation of terms m a judgement by the relative position of circles on 
paper, outside each other, one mside the other, or with a common 
segment, tends, as has been said before, to make us think wrongly 
about a judgement precisely m the direction of these absurdities. 
It IS of great importance, m speaking of the distribution of terms 
(as we shall have to do frequently when exammmg the syllogism), 
not to suppose that the terms of a judgement are all taken in exten- 
sion, and that we are always identifymg and distmguishmg all or 
part of what our terms denote The doctnne of the quantification 
of the predicate fiourishes upon this mistake, and a thorough 
examination of that doctrme is a good prophylactic measure. 
Moreover, many of the developments of Symbolic Logic i are based 
on the extensional unphcations of propositions. If I say that all 
mammals are craniates, 1 unply that there are not fewer cramate 
ammals than mammals , hence I may write, for ‘ Z is F ‘ X =Xr’, 
and substitute Z F f or Z elsewhere in my equations If all organisms 
are mortal, and every mortal an organism, I may write ‘ Z = F ’, 
and substitute accordmgly. When symbols are carefully devised, 
we can represent propositions symbolically, and operate with our 
symbols without realizmg their meanmg, and so reach results which 
ue can retranslate mto propositions whose meanmg we reahze, and 
whose truth follows from that of the premisses which we put mto 
symbols at the outset. But the success of such operations does 
not show that we mean by our categorical propositions to assert 
numerical equality between classes, but only that, it what wo mean 
is true, then, whether we determme our class by the subject char- 
acter, or by it and the predicate-character together, we shall take 
the same things, and so the same number of thmgs. We are not 
always thinkmg of classes and their numerical relations when we 
judge Hence, as it seems to me, the error of representmg either all 
thmkmg as a kind of mathematics, or all thinkmg as class-thinking, 
and mathematics as merely a special sort of class-thmkmg 

We may pass now to the opposition of propositions or judge- 
ments 

Propositions havmg the same subject and predicate, but differing 
in quantity, or quality, or both, are said to be opposed to one 

^ e. g. Jevons’s Egmtional Logto, 

* Cf. Mr. Bertrand Bussell’s Pnneipka cf Mathematiea. 
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another. The four forms of proposition A, E, I, 0 admit four IrinHa 
of opposition among them 

1. A — E Where the propositions differ in quality, and are both 
universal, they are called contrary to each other ; everything in 
Aristotle is true, nothing in Aristotle is true are contrary propositions ^ 

2. I — 0 Where they differ in quality, and both are particular, 

they are called sub-contrary : e g some things 
in Aristotle are true, some things in Aristotle 
are not true 

3 A — 0, E — I. Where they differ both in 
quantity and quality, they are called con- 
tradictory : e g. everything in Aristotle is 
true, some things in Aristotle are not true : no 
Mussulman fears death, some Mussulmans fear death. 

4. A — I, E — 0. Where they differ m quantity but not m quahty, 
they are called subaltern : e g. everything in Aristotle is true, some 
things in Aristotle are true : no Mussulman fears death, some Mussul- 
mans do not fear death 

Contrary and contradictory are terms m common use, though 
sometimes treated as equivalent , the origm of the terms subaltern 
and sub-contrary may be seen in the above-given, and ancient, ‘ dia- 
gram of opposition ’. I IS placed under A, and 0 under E, for the 
same reason that in setting out a classiffcation we place the species 
under the genus • the wider includes the narrower under it : A and I, 
E and 0 are called subaltern, because in each pair one is subordi- 
nated to the other : I and 0 are called sub-contrary, because they 
are subordinated to the contraries A and E, them respective 
universals. 

It will be observed that in order to overthrow an umversal pro- 
position, afSrmative or negative, it is only necessary to establish 

^ Contraries are what stand furthest apart upon a scale of some kind — 
ra fidXuFTa diEOTijKora cV aur^ yivti ; as white and black on the scale of 
illumination, highest and lowest on the scale of elevation, or of pitch, &c. 
Contrary propositions are those which stand furthest apart on the scale of 
quantity : one assertmg that to be true of all which the other asserts to be 
true of none. The notion of contradiction belongs properly to judgements 
only, and not to terms, though sometimes transferred to the latter, A and 
not-^ (blue and not-blue, &c.) bemg called contradictory terms. (Cf. Ar. 
de Inierp. 20*^ 31—36.) But we have seen that mere not-A is no term at all : 
there must be some positive meaning. (See however Bradley, Principles 
of Logic, p 119, for the view that all disparate or incompatible terms should 
be treated as contraries : e. g. blue and red. ‘ In logic the contrary should 
be simply the disparate,’t 
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the paiticular negative or aCBrmative ; that everything in Aristotle 
is true is refuted by showing something in his wiitings false ; that 
nothing in Aristotle is true, by showing somethmg true We con- 
tradict the affirmation ‘ All men are bars ’ by saying ‘ not all not 
by saying ‘ all not But of course the gicatcr includes the less, 
and we refute a proposition by estabhshmg its contrary, as well as 
by estabhshmg its contradictory. In common speech therefore we 
are said to contradict a proposition w hen w e advance another w hose 
truth is mconsistent with that of the first, whether it be the con- 
trary or the contradictory ; and since the contrary imputes more 
error than the contradictory (for if a man tells me that all animals 
reason, I impute more error to him by rcplymg that none do, than 
that some don’t) it may m a sense be said to contradict more fully. 
It is, however, convenient to have different words to mark the 
relation of A and E to each other, and their relations to 0 and I 
respectively ; and Logic confines the title of contradictory opposi- 
tion to the latter. 

Given the truth or falsity of any proposition, we can see at once 
which of the opposed propositions must be true, which false, and 
which (upon the information given us) remain doubtful For 
contrary propositions cannot both be true, and therefore if A is 
true, E must be false, and vice versa : but they may both be false 
(for it is not necessary that either all babies should be disagreeable, 
or else none of them), and therefore if one is given as false, the other 
remains doubtful. Contradictory propositions cannot both be true, 
but neither can they both be false ; and therefore if A, E, I, or 0 
is true, 0, I, E, or A must respectively be false, and vice versa. 
Subaltern propositions may both be true, or both false, or the 
particular may be true while the umversal is false ; but the particular 
cannot be false while the universal is true, for the greater includes 
the less , hence given the truth of A ot E, I or 0 is true, and given 
the falsity of / or 0, A or .B is false ; but given the falsity of A or E, 
1 OT 0 remains doubtful, and given the truth of I or 0, A or B 
remains doubtful. Sub-contrary propositions cannot both be false 
(for in that case their respective contradictories which are contrary 
to one another, would both be true) ; but they may both be true, 
just as contraries may both be false , hence given the falsity of I, 
0 is true, and vice versa ; but given the truth of I, 0 remains 
doubtful, and vice versa. 

Of two contrary or of two contradictory propositions one may 
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be advanced against the other, i e. we may deny one, and advance 
the other in its place , and of two subaltern propositions, the par- 
ticular may be advanced against the umversal. If any one said 
‘ Some animals reason ’, we could not answer ‘ No, but all do ’ ; but 
if ho said, ‘ All animals reason we oould answer, ' No, but some 
do Sub-contrary propositions, on the other hand, cannot be ad- 
vanced one agamst the other. ‘ Some ammals reason ’ : we cannot 
retort, ‘ No, hut some don’t ’ ; ‘ Some ammals don’t reason ’ : we 
cannot retort, ‘ No (i e. that is false), but some do ’. We may 
indeed, to the statement that some animals reason, reply, ‘ Yes, but 
some don’t ’ , and to the statement that some animals do not reason, 
‘ Yes, but some do In these cases, however, the particular pro- 
position ‘ Some don’t reason or ‘ Some do reason ’, is advanced 
not against its sub contrary, ' Some do reason ’ or ‘ Some don’t 
reason ’, but against the umversal proposition ‘ All reason ’ or ‘ None 
reason ’ which it is feared we might otherwise he supposed to 
allow, when we admit that some reason, or that some do not. 
Hence it has been urged that we ought not to speak of sub-contrary 
propositions as opposed,^ nor mclude them m a hst of the forms of 
opposition ; but if they are not opposed, they are anyhow con- 
trasted, and that may justify their contmued mclusion Given the 
truth or falsity of any proposition, the step by which we pass to 
the perception of the truth, falsity or doubtfulness of its several 
opposites is in the strictest sense formal. It depends m no way 
upon the special content of the proposition, but solely upon the 
necessary relations, accordmg to their quantity and quality, m 
respect of truth and falsity, between propositions havmg the same 
subject and predicate And smee no other information need be 
given, except whether the one proposition is true or false, in order 
that we may determine the truth, falsity, or doubtfulness of the 
remaining three, the process of inference (if inference it is to bo 
called) IS immediate. 

^ Anstotle notices this in Anal, Pri, |9. xv. 63^ 27 yap nvi rm ou nv'i 
Kara rfiv \cgu> dvruceirai povov (*For some are IS only verbally opposed to some 
are not ’). 
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OP IMMEDIATE mPEREKTCES 

IiTFEBENOE is a process of thought which, starting with one or 
more judgements,^ ends in another judgement whose truth is seen 
to be involved m that of the former. This judgement, which, in 
relation to the judgement or judgements from which the process 
starts, IS called a conclusion, must, as compared with them, be a new 
judgement ; to repeat in fresh words our origmal statement is not 
inference, any more than translation is inference. For the most 
part a new judgement is only got by putting together two judge- 
ments, and as it were extractmg what they yield But there are 
a few conclusions which we appear to draw not from any ‘ putting 
together ’ of two judgements, but simply from the relation to one 
another of the terms in one judgement. This is called immediate 
inference, etymologically because (m contrast nith syllogism^) it 
proceeds without the use of a middle term : but, to put it moro 
generally, because we seem to proceed from a given judgement to 
another, without anythmg further bemg required as a means of 
passing to the conclusion.® 

It uas mentioned at the end of the last chapter, that when we 
infer, from the truth or falsity of a given proposition, its various 
opposites to be true, or false, or doubtful, we perform an act of 
immediate inference. We have now to consider other forms of 
immediate inference, of which the fundamental are Conversion 
and Permutation (or Obversion). 

Aproposition is converted, when its subject is made the predicate, 

^ Or, more generally, elements, if we allow (with Bradley, Principles of 
Logic, pp 370-373) that, e. g., 2+2=4 is inference. But the above is not 
intended as a final definition of inference. Cf. infra, p. 244. 

^ For the function of the middle term in syllogism, cf. infra, c. xi. 

^ All inference is immediate in the sense that from the premisses we pass 
without the help of anything else to the conclusion , but this is called 
immediate in the sense that from the given relation of two terms in a single 
proposition we pass without the help of anything else to a different proposi- 
tion It is doubtful, however, whether, so far os there is any inference in 
it at all, it IB really in this sense immediate. Cf. the discnssion pp. 240 sq. 
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and vice versa, its quality (affirmative or negative) remaining 
unchanged as, for example, when from ‘ No true Mussulman fears 
death ’ we pass to ‘ No one who fears death is a true Mussulman 
The original proposition is called the convertend, and the new 
proposition its converse. 

Whether, and m what way, a proposition can be converted, 
depends on its form. A, E, I, or 0^ : because the process of con- 
version is invalid, unless it conforms to the following rule, that no 
term may be distributed in the converse, which was not distributed in 
the convertend “ An A proposition is converted by limitation : an 

or an / proposition simply • and an 0 proposition not at all 
except through first permuting it. 

A proposition is said to be converted simply, when the quantity 
of the converse is the same wuth that of the convertend. In an 
universal negative proposition {E) both terms are distributed ; in 
a particular affirmative proposition (/) both are undistributed. 
Therefore their mutual substitution in the process of simple conver- 
sion does not distribute any term that was not distributed before. 
Thus ‘ no Z 18 Y ’, becomes j&, ‘ no 7 is Z ’ : e. g. ‘ no lawyers 
are parsons ’ — ‘ no parsons are lawyers ’ ; ‘no true poet admires 
Macaulay’s Lays ’ — ‘ no one who admires Macaulay’s Lays is 
a true poet ® ’ , ‘no snakes suckle their young ’ — ‘ no mammals are 
snakes * ’ ; ‘ Chatham is not the younger Pitt ’ — ‘ the younger Pitt 
IS not Chatham 

Again, I, ‘ some Z is 7 ’, becomes I, ‘ some 7 is Z ’ : e g. ‘ some 
diamonds are black ’ — ‘ some black stones are diamonds ’ : ‘ some 
evergreen shrubs flower bnlhantly ’ — ‘ some bnlhantly flowering 

^ The matter of some judgements renders their conversion unnatural, even 
where the form allows of it e g. ‘ Civilization spreads by the extermmation 
of lower races ’. Cf pp 235-237, infra 

^ Another rule for conversion is sometimes given, to the effect that the 
terms (or the subject and predicate) of the converse must be the same as the 
terms (or the predicate and subject) of the convertend. But this is not 
a rule to observe in converting ; it explains the process of conversion itself. 

’ V. M. Arnold, Lectures on Translating Homer, Popular Edition, 1896, 
p. 171 : the question before us is not whether the proposition may be rightly 
contradicted, but how it may be rightly converted. 

* When the predicate of the convertend is not a substantive or substantival 
term, we must either substitute for it in the converse a substantive, if there 
be one of equivalent meaning (as in this case), or import some substantival 
expression like ‘ one who ’ (as in the previous example) for the original 
predicate, now introduced into the subject, to qualify. We often choose the 
genus of the subject about which we are speaking, as in the first example 
of the conversion of I ; but so for our procedure is not formaL 
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things are evergreen shrubs ’ ; ' some victories are more fatal than 
defeat ’ — ‘ some events more fatal than defeat are victories 
A proposition is said to be converted by limitation, or per accidens, 
■when, it being umversal, its converse is particular In an umversal 
afiSimative proposition Y is iiredicated of all X , but it may attach 
to other subjects equally, P, Q, and R ; therefore -what is Y need 
not be X, and ve can only say that some Y is X, not that aU Y is X. 
To use the language of distribution, the subject is distributed, the 
predicate not : if ■n’e merely substituted each for the other, the 
original predicate, become the subject of an universal proposition, 
■would be distributed , for ‘ all roses are deciduous ’ -we should have 
‘ everything deciduous is a rose We must therefore limit the 
esrtent to which we affirm our ongmal subject rose of our original 
predicate deciduous ; and hence such conversion is called ‘ con- 
version by hmitation *. So A, ‘ all Z is Y ’, becomes 1, ‘ some 
r is Z ’ . ‘all men are mortal ’ — ‘ some mortals are men ’ , ‘all 
Roman priests are cehbate ’ — ‘ some celibates are Roman priests ’ ; 
‘ all isosceles triangles have equal angles at the base ’ — ‘ some 
triangles with equal angles at the base are isosceles 
In the last example, any one who knows geometry will be tempted 
to convert simpliciier, and say that all triangles with equal angles 
at the base are isosceles. He would not be wTong as a geometrician ; 
but he W'ould need a knowledge of geometry, and not merely of logic, 
to justify him. In conversion, we look solely to what is j'ustified 
by the form of the proposition to be converted, be it A, E, /, or 0 ; 
in this respect ‘ all isosceles triangles have equal angles at the base ’ 
IS mdistmguishable from ‘ all isosceles triangles have angles equal 
to two right angles ’ ; the geometrician knows that it does not 
follow from the latter, that all tnangles havmg angles equal to two 
right angles are isosceles ; neither therefore docs it follow logically 
from the former, that all triangles having equal angles at the base 
are isosceles. The form of proposition ‘ all Z is Y ’ only justihes 
a conversion to ‘ some F is Z ’ ; m order to convert to ‘all F is Z ’ 
w'e must know that Z and F necessitate each other, or that there 
IS nothmg accidental m the relation between them ; this is not 
imphed merely m the one being predicable of the other, because 
the relation of a predicate to its subject may be either accidental 
or essential It must at the least be accidental, and therefore 
from its bare form, we are entitled to convert an A proposition as 
^ With this paragraph, of. supra, pp. 223-224. 
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if Y were an accident of X , but we are not entitled to do more. 
For this reason, conversion by limitation is called conversion per 
accidens (Kara o-u/n^e/SjjKo's) , if F is an accident of X, i e. coin- 
cides in the same individual subject with X, then X is predicable 
of a subject M'hich Y characterizes, and we may say that some 
FisZ" 

In a particular negative proposition (0), the subject is undistri- 
buted, the predicate distributed , if here we substituted each for 
the other, the original subject, become the predicate of a negative 
proposition, would be distributed in the converse. And smee the 
predicate of a negative judgement cannot, hke the subject of a 
judgement, be limited by a sign of ‘ particular ’ quantity, an 0 pro- 
position IS not convertible, except bt/ negation . a process which will 
be explained later (p 238) This is not always realized, when we use 
symbols, and forbid the passage from ‘ some X is not Y ’ to' some Y 
is not X‘, for it is quite possible that both of these propositions 
may be true at once e. g some freemasons are not freethmkers,® 
and some freethinkers are not freemasons. But although ‘some 
X IS not Y ’ and ‘ some Y is not X ’ may be true at once, yet wo 
are not justified by the form of the one in passing to the other ; 
and this becomes obvious by comparmg such an example as the last 
(whore both propositions are true) with another, where the converse 
IS manifestly false e g. ‘ some men are not monks ’ — ‘ some 
monks are not men ’. In form the two propositions (‘ some free- 
masons are not freethinkers ’ and ‘ some men are not monks ’) are 
the same , and therefore formally the conversion must be mvahd in 
the former case, since it is invahd m the latter. 

It is indeed impossible, m converting a proposition, to treat 
the terms quite hke symbols, and to proceed solely by the con- 

^ Even when the predicate is known to be of the essence of the subject, 
we must convert per accidens, if the predicate is the genus eg ‘all men 
are animals ’ — ‘ some animals are men ’. We cannot call animal an accident 
of man, but we may say that it is an accident that an animal should bo 
a man, in the sense that an animal may or may not be a man The term 
accident is not wholly suitable, because, though the conditions necessary for 
the generation of an animal may exist without those necessary for the genera- 
tion of a man, they cannot exist except in a form involving the generation 
of an animal of some species, nor can the conditions necessary for the 
generation of a man exist without those necessary for the generation of an 
animal : there is no coincidence of independent series, as when one series of 
events brings a train to a point whither another series has brought a flood 
and washed away the meteds, and the result is a ' railway accident But 
the usage is analogous. 

* Though oertam persons on the Continent seem to believe otherwise. 
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sideration of the distribution of the terms in the convertend, with- 
out considermg what the terms are In anjBpioposition,forexample, 
if both terms are proper names, the act of conversion is felt to be 
different from what it is vhere the subject is a general concrete 
term and the predicate attributive . m passmg from ‘ no judge 
has any right to meddle m politics ’ to ‘ no one v ho has any right 
to meddle m pohtics is a judge the character of the judgement 
alters m a vay that it does not, vhen ve pass from ‘ Chatham is 
not the younger Pitt ’ to ‘ the younger Pitt is not Chatham It 
is not natural to say ‘ no one v ho has any right to meddle m politics 
is a judge ’ ; and though it is natural enough to say ‘ no one who 
meddles in politics has any right to be a judge ’, this is not the 
converse of the proposition with which we started It is equally 
natural to say ‘ Chatham is not the younger Pitt ’ and ‘ the younger 
Pitt IS not Chatham ’, according as we are discoursmg about the 
one or the other ; for tw o mdividuals stand as it w'ere on the same 
level m thought, and each may indifferently bo distinguished from 
either. But our rights depend upon our position, and not vice 
versa ; so that it is natural to deny certain rights to a man filhng 
a certam position, but not to deny the position to a man possessed 
of those rights Other examples of the same thmg might be given. 
A proposition both terms of which are smgular is called an A pro- 
position, but it cannot be converted per accidens : ‘ Chatham is the 
elder Pitt ’ can only become ‘ the elder Pitt is Chatham If the 
subject is and the predicate is not a smgular term, conversion is 
a form without meanmg ; ‘ Chatham was eloquent ’ becomes ‘ an 
eloquent man was Chatham ’, and how ever we may write it, the 
latter means just the same as the former ; we cannot predicate 
Chatham of ‘ an eloquent man ’, for this is a general term, and that a 
smgular ^ Agam, ‘Demosthenes and Cicero were the greatest orators 
of antiquity ’ becomes ‘ the greatest orators of antiquity were 
Demosthenes and Cicero ’ ; we cannot say ‘ some greatest orators of 
antiquity were Demosthenes and Cicero ’ without altering the force 
of the term ‘ greatest orators ’ from comparative to positive. ‘ Some 
men are Christians ’ is a proper, ‘ some Christians are men ’ an im- 
proper mode of speech ; rehgion can belong only to men, and we 
do not predicate of an attribute portioZly the subject presupposed by 
it. A difficulty arises agam m a proposition not universal where some 

1 We can say ‘ That eloquent man was Chatham but here the subject 
is a singular term. 
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measure is given of the extent to which the predicate characterizes the 
subject, e g by using such words as ‘many’ or ‘few’; ‘ most great 
men have been of obscure origm ’ converts to ‘ some men of obscure 
origm have been most great men ’ ; but no one would ever say this, 
for the measure ‘ moat ’ apphes to ‘ great men ’ as taken m extension, 
and therefore cannot be predicated of ‘ men of obscure origm 

It would be absurd to say that as conversion is a strictly formal 
process, we must therefore convert propositions by its rules, accord- 
ing to their form as A, E, or / Logic mvestigates the actual nature 
and procedure of our thought , and when we find that our thought 
is not governed by the bare form of a judgement irrespective of 
its content, it is no use to pretend otherwise. The conversion of 
propositions may be studied formaUy, with symbols for terms ; 
but when real terms replace the sjmibols they must affect the 
judgement, and our treatment of it in conversion ; for example, 
symbols, hke X and Y in the proposition ‘ no X is Y are always 
regarded as general terms, but the actual terms need not be general. 
This is said, not m order to discredit the abstract and formal treat- 
ment of conversion, which is sound withm its hmits ; but m order 
to emphasize the fact that the form and matter (or the form and 
content) of thought are not capable of separate consideration, hke 
the mould and the puddmg , what from one point of view is form is 
from another matter, and the same form m different lands of con- 
tent IS not altogether the same, any more than is the same genus 
in different species. The importance of this fact must excuse the 
reiteration of it ; meanwhile in a text-book of Logic, as of any 
other science, we must consider typical cases, with a general caveat 
that the subject is thereby artificially simphfied. 

In conversion, the subject and predicate were transposed, but 
otherwise unaltered, and the quahty of the proposition remained 
the same In Permutation, or (as it has been also called) Obver- 
sion,^ there is no transposition of terms, but the quahty of the pro- 
position IS changed, and the predicate at the same time replaced 
by its contradictory. It consists in fact of substituting for an 

^ Jevons, in his Elementary Lessons, calls it Immediate Inference by 
Privative Conception. Earlier writers dealt with it under the head of 
Equipollency of Propositions : cf. Sanderson, II. 6 ‘ AequipoUentia com- 
mumter sumpta est duarum propositionum, verbo tenus, quoquomodo dis- 
crepantium ommmoda in sensu conspiratio ’. Aristotle, de Interpr, x 20* 
20-26, notices the equivalence of a proposition and its obverse, but gives no 
name to the change. 
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affirmative or negative proposition an equivalent negative or affirma- 
tive of opposite quality, by means of negating the predicate. 

Thus— 

A, All X IS F, becomes JE, No X is not- Y : All right angles are 
equal, No right angles are unequal , Barkis is viUm’, Barkis 
IS not unwiUin’. 

X, No X IS F, becomes A, All X is not-F : No dogs allowed, All 
dogs forbidden , Lear is not mad, Lear is not-mad. 

7, Some X is F, becomes O, Some X is not not- F : Some stretches 
of the road are level. Some stretches of the road have no 
gradient. 

0, Some X is not F, becomes 7, Some X is not- F : Some learned 
theories are not sense, Some learned theories are nonsense ; 
Some suans are not white. Some swans are not-white. 

Further transformation of a given proposition may be effected by 
a oombmation of Conversion and Permutation The process of 
permutmg and then convertmg is called Conversion by Negation. 
The conclusion so obtamed may be permuted again, and this 
process of permutmg, convertu^, and permuting is called Contra- 
position. 

All forms of proposition except 7 can be converted by negation ; 
the process is mapplicable to 7, because it becomes 0 by permu- 
tation, and a particular negative, as we have seen, cannot be con- 
verted. For the same reason 7 cannot be contraposed 

In conversion by negation — 

A becomes E All X is F No X is not-F .' No not-F is X. 
All acids turn blue htmus-paper red .'. No acids do not 
turn blue htmus-paper red Nothing that does not turn 
blue htmus-paper red is an acid. 

E becomes 7 : No X is F .'. All X is not-F .’. Some not-F is X. 
No stimulant nourishes All stimulants are innutritioua 
.'. Some things innutritions axe stimulants. 

O becomes 7 ; Some X is not F .’. Some X is not-F .’. Some 
not-F 18 X. Some sea-animals are not vertebrate .'. Some 
sea-ammals are invertebrate .'. Some invertebrates are 
sea-ammals. Some things necessary to life have no market- 
value .'. Some things that have no market-value are neces- 
sary to life. 

This IS the only way m which a particular negative can be 
converted. 
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In contraposition ^ — 

A becomes A All Z is F No not-Y is X All not-F is 
not-X. All Arabs are hospitable All who are not-hos- 
pitable are not-Arabs. 

B becomes O : No X is F Some not-F is X Some not-F is 
not not-X. No unfriendly man is happy Some who are 
not happy are not friendly. 

0 becomes 0 • Some X is not F Some not-F is X .’. Some 
not-F is not not-X. Some reformers are not radicals .". 
Some who are not radicals are not not-reformers (are not 
opposed to reform) 

The above processes, when worked in symbols, might be supposed 
to be equally apphcable to all judgements But when we apply 
them to concrete examples, we see at once (as with Conversion) that 
it is not so. It is mdeed often convement in discourse to make 
what was predicated of a subject itself the subject and starting- 
pomt m our predication, or to lay stress on the afBrmative value of 
a negative, or the negative value of an afBrmative statement But 
the use of these processes is hmited in part by the idiom and 
vocabulary of the language, in part by the logical character of the 
terms in the j'udgement. The permutation of / to 0 looks almost 
ridiculous m symbohc form , but where there exist two terms, the 
afSrmation of one of which is equivalent to the demal of the other, 
there the process is in practice perfectly natural No one would 
pass from ‘ Steam is mvisible ’ to ‘ Steam is not not-mvisible ’ ; 
but he might naturally pass to ‘ Steam is not visible 

Contraposition, as mvolvmg the largest number of steps, and 
employmg permutation tivice, may seem to lead to the least 
natural modes of expression. For permutation mtroduces ‘ infinite ’ 
terms, not-F and not-X ; and infinite terms do not ordinarily 
figure in speech ; so that unless we can substitute a term that is 
not infimte m form, our result seems fantastic. But we may see 
that the process of thought mvolved in contraposition is a common 
one (although the mode of expression may be awkward), if wo 
look at it under the forms of the hypothetical proposition. Given 
that all lovers are jealous, it is possible to infer that all the not- 

^ What has here been called the converse by negation is by some writers 
called the contrapositive (e g J Wallis, £optc, II 7), and what has here been 
called the contrapositivc, the obveited contrapositive. And the converse of 
the obverse of the oonverse of a proposition has been called its inverse. 
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jealous are not lowers No one uould, however, express himself 
thus But the origmal proposition, if it is a true universal, states 
a necessary conncMon between the predicate and the subject ; it 
involves the proposition that if am one is a lover he is jealous. 
Therefore, if anv one is not jealou->, he is not a lover , and this is 
an inference quite naturallj expressed ‘ If anythmg is X, it is 
Y ' if it IS not Y, it IS not X' , we haie here precisely the same 
inference as m the contraposition of A, ‘All X is F All not-F 
is not X’. We may mterpret m a corre''pondmg v ay the contra- 
position of E and 0, if we bear m min d the modal or problematic 
force which may belong to the particular judgement ‘No X is F ’ 
wiU mean, ‘ If a thmg is X, it is not F ’ from this we cannot, 
however, infer that if it is not F it is X , if a man is insufficiently 
fed, he cannot do a proper day’s work , but it does not follow that 
if he cannot do a proper daj ’a work, he is insufficiently fed , this 
may or may not be so Hence we can only infer that ‘ If a thmg 
is not F, it maj or may not be X ’ and that is the force of ‘ Some 
not-F IS not-X regarded as a modal particular Similarly with 
0 , ‘ Some X is not F ’ wiU mean, ‘ If a thmg is X, it may or may 
not be F ’ , from which it follows that ‘ It a thmg is not F, it may 
or may not bo X 

[The operations whose formal character has been considered in 
this chapter are called Immediate Inferences , but we have seen 
that one of them, Permutation, used to be regarded as belongmg 
to the subject of EqmpoUeney of Propositions, and J S Mill ^ is 
not alone m so regarding them all In his view we have been 
dealmg merely with equivalent propositional forms ; the processes 
are ‘ inferences improperly so called ’ ; and mdeed they have once 
or tw ice been called transformations m the course of the test Thus 
conceived, they would belong rather to a study of language than to 
Logic We must therefore consider whether there is really any 
inference mvoh ed m them or not ^ 

The question is by no means easy, miohmg as it does that of 
the nature of inference generally There is no inference w here there 
IS no movement of thought , but the movement of thought must 
sprmg from a perception of connexion m the objects of thought, 
not from subjective conditions m the mmd of the thmker ; it must 
mvolve an advance to the apprehension of a fresh object of thought, 
and be more than a mere playmg as it were upon the same object. 
It IS not inference, e g , if the sight of a stormy sea leads one man 

^ System of Logic, n i. 2. 

* Cf. Bradley’s Pnneiples of Logie, Bk. HL FL i. o. u. §§ 30-37. 
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[to reflect that steam has reduced the terrors of navigation and 
another that England owed much to the wmds m 1588. Nor, if 
a fact involves two terms m a common relation, is it nifeience to pass 
from a statement that makes one term the subject standmg in 
relation to the other to a statement making the second the subject 
standing in relation to the first For the difference of subject and 
predicate, as Professor Cook Wilson msists, is subjective , it belongs 
to the order of our approach to the complete act of judgement, m 
which we thmk the whole fact, and makes no difference to what, 
in that act, we thmk the fact to be When Achdles was sought, 
and found placing with the maidens, the seekers were surprised to 
find Achdles their companion, the maidens that their compamou 
was Achdles , but both became aware of the same complex fact. 
I may hve by the Atlantic mouth of the Panama Canal, and learn 
one day that it is west of the Pacific mouth, or by the Pacific 
mouth, and learn that it is east of the Atlantic mouth , but m either 
j'udgement I should bo aware of the same fact, and there is no m- 
ference from one to the other ^ Agam, there is no inference fiom an 
universal proposition to its subaltern, though they are not the same, 
because what is thought m the latter is only part of what is already 
thought m the former , there is no advance to the thought of some- 
thing not thought of, though bound up with what was thought of at 
the outset On the other hand, the ohmovsntss of a transition is no 
ground for denymg that it is inference, though lack of obviousness 
might be taken as a sign that mference is present , for if m thmkmg 
the premiss we had also thought what is stated in the conclusion, 
it could not come to us as a surprise, that we had committed our- 
selves to the latter Neither agam is the fact that the conclusion is 
implied m the origmal statement a ground for denymg the presence 
of mference , for all premisses imply their conclusion. 

We must bear m mmd also that the same propositional form may 
express different thoughts, and w'hether there is mference will depend 
on the thought which the words express It is particularly impor- 
tant to remember this when workmg with symbols. Symboho 
notations wdl often enable us to operate more rapidly than with 
words, and without realizing m the process what is meant , and 
when we translate mto words the result reached, it is sometimes one 
which we should not very readily have seen to be mvolved m what 
we started from, but sometimes also one not warranted thereby. 
Thus we may argue in symbols, converting and obvertmg, ‘ No 
X is r •. No r is .Z All y 13 non-Z .•. Some non-Z is Y ’. The 
origmal proposition might be ‘ Thmgs made of •asbestos do not burn 
and the final conclusion ‘ Some thmgs not made of asbestos burn ’ ; 
and this arouses no suspicion But let the original proposition be 

^ Such restatements have nevertheless been sometimes eallcd immediate 
inferenoes. 

177B B 
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[‘ No man dies twice and wo can hardly accept the conclusion 
‘ Some who are not men die twice ’ We might hesitate even about 
the simple converse, ‘ Nothing that dies twice is a man as implymg 
an admission that dymg twice does occur. Such paradoxes arise 
because m workmg out symbolic sequences we are considering only 
what relations of subject and predicate are excluded and what left 
possible by the mformation given , and the inference to ‘ Some non-Z 
is r ’ IS mtended to mean not that there exist thmgs not X which are 
T, but that the fact that nothmg which is Z is Y does not exclude 
their existence But propositions m significant terms commonly imply 
the existence of instances of their subjects Not however always ; 
and w'hen we pass from a premiss implying the existence of its subject 
to a conclusion only asserting compatibility of attributes, or such con- 
nexion between them that if there were an instance of one it would 
also be an instance of the other, then, and also vice versa, there 
IS inference which would not equally exist it both propositions 
were understood m the same sense. Such uiference however may 
involve the use of some other premiss besides the conveitend ex- 
pressed ; and mutatis mutandis the same would be true m obversion. 

A categorical proposition commonly implies the existence of 
instances of its subject, and therefore, d it is affirmative, of its pre- 
dicate also ^ But m making it w e may or may not have dctormmate 
instances m mind We found that the form ‘ All Z is 7 ’ is some- 
times used to state a fact about all members of the group or class Z, 
sometimes to state a connexion between bemg Z and being T ; in 
the former case, it might be said to be mtended historically (e g. 
‘ all the rummants part the hoof ’), m the latter scientifically (e g. 
‘ aU rivers run down hdl ’) But if mtended scientifically, the pro- 
position need not be mtended to assert the existence of instances 
of the subject ; e g ‘ a perfect fiuid is frictionless ’ may be mtended 
only as a statement of what would be the character of a perfect 
fluid it it existed , and then, though categorical in form, it is mtended 
only hypothetically And a particular categorical might be said to 
be mtended historically when we make it wnth mstances m mmd, 
e g if we said that ‘ some garrison towns are important civilly 
thmkmg of Wmchester, York, and Canterbury and scientifically 
when we wish rather to affirm the compatibility of the subject and 
predicate characters (or, if the proposition be negative, the possi- 
bihty of their disjunction). In the latter case, however, we more 
commonly use the modal form * Z may be Y than the categorical 
particular ‘ Some Z is 7 ’. 

Let us now consider the simple conversion of an 1 proposition. 
Any one startmg from the judgement that ‘ some garrison toivns 
are important civilly ’, whether he has in mmd definite mstances 
or not, must know or believe the fact stated m the converse, that 
1' This IB sometimes called its existential import. 
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[‘ some places civilly important are garrison towns The fact, of 
which Winchester, York, and Canterbury are instances, is the same, 
whichever way it is put ; whether the logical subject be ‘ some 
garrison toinis ’, or ‘ some places civilly important There is there- 
fore here no real mference There could be mference only if from 
a judgement m which we are thmkmg definitely of certam towns, 
though not naming them, we passed to one asserting general com- 
patibility. But here m effect we should be passmg from the 
proposition that Wmchester, York, and Canterbury are important 
civilly, and to the proposition that some towns civdly important 
are garrison towns This is inference, but syllogistic, not im- 
mediate , and we should not express it by such verbal variation as 
is symbolized m passing from ‘ Some X is F ’ to ‘ Some T is X’. 
The conversion of I then is not a process of inference 

The conversion of the umversal affirmative A has more show of 
inference, because it proceeds by hmitation , and it might be urged 
that there is inference m seemg that I am not entitled to mfer that, 
smee all the rummants part the hoof, all the cloven-footed animals 
ruminate. But surely I know from the outset that m affirmmg Y 
of X, I do not confine the predicate to that subject , and to realize 
that Z also may be Y is to realize that what is Y need not be X. 
It can hardly be called mference to reahze that information about 
X does not extend beyond JC, nor to refram from assertmg what I 
know that I have no right to assert ^ And I must m the origmal 
proposition, whether understood historically or scientifically, if I im- 
plied the existence of mstances of the subject at all, have meant that 
these were also mstances of the predicate , and therefore I must have 
realized that some thmgs exhibitmg the predicate character exhibit 
also the subject character, which is what is stated m the converse. 
So far, therefore, m the conversion of A there is no real mference. 

But the universal affirmative, mtended scientifically, does not 
always imply the existence of mstances of its subject. Tout savoir 
est tout pardonner ; I might translate this by saymg ‘ Those who 
know all pardon all ’, not implymg that any of us does know every- 
thmg, but only that, if he did, he would pardon everjrthmg Now 
if I convert this and say ‘ Some who pardon all know all ’, I shall 
probably mean that there are persons who both pardon and know 
everything. Here then there will have been inference ; but agam, 
it does not he in the conversion. It hes in combinmg the thought 
of the general connexion with the thought that there are some who 
know all about some situations ; and so concludmg that there are 
some who pardon all m some situations. The mference involves 
a premiss not expressed To pass from the merely hypothetical sense 
of an umversal affirmative to the categorical mvolves mference, but 
^ Cf. Bradley, loc. oit. 

B2 
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[hypothetical inference not conversion. To pass from meanmg it 
historically to meaning it scientifically is inference, but it is induc- 
tion 2 It IS more difficult to say v hethcr, if we mean it scientifically, 
but categorically, there is inference m passing to a purely hypothetical 
meanmg : suppose, e g , that I judge that ‘ all rivers run down hill 
meanmg that by their nature as running water they must do so, 
is it mfeience to pass to the thought that any other rivers, if they 
did exist, would also run down hdl ’ I thmk not ; m the necessary 
] udgement there is really inference from the outset , it is essentially 
inference to see that if a condition X is realized, Y must be realized 
too , I advance herem by mere thmkmg from X to Y. But if I 
have reahzed this m considermg existmg mstances, there is no further 
inference m seeing that it would hold m others 

The last pomt needed notice m relation to the conversion of the 
umversal negative, E ‘ No X is T ’ converts simply to ‘ No Y is 
X ’ The convertend implies commonly the existence of mstances 
of X, but not necessarily of Y , the converse however does imply the 
existence of mstances of Y, Now if m the convertend it be meant 
that there are mstances of both X and Y, the thought that the latter 
are not the former hardly seems separable from the thought that 
the former are not the latter , and there seems to be no inference 
from ‘ No fish are mammals ’ to ‘ No mammals are fish ’. If how- 
ever this be not meant m the convertend, and m the converse it be 
meant that there are mstances of X, then there is mference, but it 
involves another premiss. I might judge that ‘ nothmg mductive 
IS self-evident ’, while doubtful whether anjdhmg is self-evident ; 
if I proceed to judge that ‘ nothmg self-evident is mductive ’ 
mea nin g that there are self-evident propositions, the judgement that 
these are not mductive comes by help of the convertend, but that 
they exist at aU is independent of it. StUl, I cannot reach the 
universal ‘ nothmg self-evident is mductive ’ without realizing that 
if anythmg were self-evident, it would not be mductive ; and this 
connexion of condition and consequent is not the same as what is 
realized m the umversal negative from w hich I started , that was, 
that if anythmg were mductive, it w'ould nob be self-evident Prom 
‘ if X, then not F ’ to ‘ if F, then not X ’ does seem to be mfer- 
ence, the condition being different in the tw o It is true that it may 
easily be shown that I cannot repudiate this conversion without 
self-contradiction ; if a thmg might be F and still be X, then since, 
if X, it IS not F, it might be F and not be F. But though it is im- 
possible to affirm the convertend and deny the converse without 
contradiction, mference is mvolved in reahzmg this, and the con- 
verse IS not actually thought in thmkmg the convertend. Only then 
if an E proposition be mtended as a statement that two groups of 
mstances exclude each other (or that the individuals mdicated by 
two singular terms are different), is its conversion not inference. 

^ Cf. infra, c. xv. * Inductive syllogism in Fig. 3. Cf. itfra, p. 319. 
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[As the conversion of 0, the particular negative, is impossible 
without first permuting, or obvcrtmg, it to I, we must ask next 
whether there is mference in Porinulation The process of Permu- 
tation mvolves the use of the infinite or negative term not-F m the 
predicate m lieu of Y Now we have seen that an infinite term has 
not any meanmg at aU unless it has some positive meaning ; not- Y 
must mean something else than FA We have seen also that the dis- 
junctive judgement ‘A is either BocG’ does not always imply that it 
cannot be both But Permutation rests upon disjunction , F and not- 
Y are alternatives, and it is assumed that if F is affirmed or denied of 
any subject, not-Y can be denied or affirmed accordmgly. Bearmg 
in mind these considerations, we shall find that there is a certam 
difference m different cases, in respect of the presence of any real 
inference m permutation, accordmg to the meanmg attached to the 
negative term 

It is unnecessary here to separate universal and particular propo- 
sitions If we are told that X is not F, and F and not-Y are 
alternatives, one of which must attach to it, then smce it does not 
exhibit F, it must exhibit the other, mot-F. We thus reach the 
affirmative, * X is not- F ’ , and the question is whether that is any 
way different from the negative with which we started 

Now we cannot deny that there is any inference m disjunctive 
reasomng at all When I argue that since A is either B or C, and is 
not B, therefore it is C, there is clearly inference ; and I could not 
argue that, because A is not B, it is C, unless I were given the 
disjunctive premiss, A is either B or C, as neU But m permuta- 
tion, my alternatives are not two different positive terms, like B 
and C, but F and not-F. Is there any inference m saymg that 
because X is not F, it is not- F ’ 

It will bo allowed that the conclusion would not hold unless X 
were either F or not-F. But it may be said that this, the ‘ prmciple 
of Excluded Middle ’, hke the Prmciple of Contradiction, though 
true, is not a premiss of mference No one knows what he means m 
saymg that X is not F, unless he sees that m that case it is not-F : 
any more than he can know what he means in saymg that X is F, 
unless he sees that m that case it is not not-F. If a propositipn is 
true, its contradictory is false , but there is no step from the truth 
of the one to the falsity of the other, no movement of thought ; 
since the truth of the one is not apprehended without apprehendmg 
the falsity of the other. 

If the infin ite term not- Y were purely negative, this view of the 
matter would demand assent. But F and not-Y are m practice 
always alternatives withm some definite hmits F may be blue, 
and then not-Y wiU be of some colour not blue or F may be English- 
speaking, and not-Y speaking some language not English And m 

^ Otherwise, the term is T, and the form not-Y only shows that 7 is being 
denied of some subject in a judgement. 



246 AN INTRODUCTION TO LOGIC [ohap. 

[passing from one of these predicates to the other, there is inference, 
and we do not xely merely on the law of Excluded Middle ‘ Noble 
blood IS not blue . . it is not-bluc ’ if this means ‘ of a colour not- 
blue ’, lie require the further premiss that it is either blue or of some 
other colour We thus pass from a determinate positive predicate 
to another predicate less determmate, but still positive. 

If however there is no positive alternative meamng m the 
predicate not-Y, then mdeed there is no inference, but only cqui- 
pollency ‘ Steam is not visible . it is invisible ’ seems a mere sub- 
stitution of one equivalent expression for another. It follows, that 
we cannot tell by the mere symbohe form whether the permutation 
of a negative proposition contains any real inference or not, but 
must look to the content i , and if it contams real inference, the 
mference is disjunctive 

The permutation of an affirmative proposition may, like this last, 
be no real process of mference We pass here from ‘ X is Y’ 
to ‘X IS not not-T’. It is not always possible to find m this 
any other meanmg than that from which we started We cannot 
alwaj’s mterpret not-Y to mean ‘ possessed of some other of the range 
of alternatives to which Y belongs ’ ; if a subject must display some 
one out of a given range of alternati%'cs, and does not display Y, it 
will display one of the others ; but if it does display Y, we cannot 
be sure that it may not display one of the others as well. If a 
man holds office m the Government, and does not hold an office 
that entitles him to Cabmet rank, he must hold an office that does 
not entitle him to Cabmet rank , but if ho does hold an office that 
so entitles him, he may also hold one that does not EquaUy, if 
not-Y IS quite unlimited m range, and mcludes everything whatever 
except Y, it w ill not follow that because is E, it is not also not- Y ; 
because we can predicate of a goose that it hisses, we are not pre- 
cluded from applymg any predicate but hissing The only sense, 
therefore, m which it is true to say that X is not iiot-T, is one m 
which we deny no alternative, but only deny the denial of Y ; 
and that is just equivalent to the affirmation of Y, or at least 
can baldly be said to mvolvc any inference from it If however 
we have m mmd a range of mutually exclusive alternatives among 
which Z is one, then permutation takes us from the affirmation 
of Y to the demal of the rest ; and this is agam disjunctive reasonmg, 
wherem the conclusion will be more or less definite accordmg to 
the defimteness of our knowledge of the alternatives to Y. But 

^ The reader may be reminded, that among the range of alternatives 
which the demal of a positive term leaves open, the corresponding negative 
term has often come to signify one only. Not-blue may cover all colours but 
blue , but unfriendly does not cover all the alternatives to friendly ; it 
implies a dehmte degree of hostility which may be absent in those who are 
not positively friendly to us But this is a matter of the interpretation of 
language rather than one of Logio. 
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[so far as there is inference here, there is no use of an infinite term ; 
where not-Y is really infinite or unhimted, the only sense m which 
the permutation of an afiirmative proposition is logically justifiable 
is one in which it mvolves no step of inference ^ 

If this is a just account of the nature of permutation, then any 
inference there may be, apart from disjunctive argument, m con- 
vertmg by negation, must lie m the convertmg And the conversion 
of 0 by negation will no more be inference, lE the permutation of it 
IS not, than the simple conversion of I. Indeed no one beheving 
that there existed thmgs which are not T could judge that ‘ some 
X are not Y ’, without at the same time thmkmg that some things 
w Inch are not F are X Similarly the conversion of E by negation — 
‘ No Z IS r .■ some non- F is Z ’ — ^is hke the conversion by hmitation 
of A , if there is anything new m the converse, it is the imphed 
assertion that there exist mstances of what is Z, an assertion which 
the convertend, if mtended hypothetically, did not contam ‘ A 
perfectly wise man does no -wrong, some who do no wrong are 
perfectly -wise ’ ; it is not convertmg by negation that would justify 
us here m passmg from a sense of the convertend m which it does 
not imply that any one is perfectly wise to a converse that does. 
In convertmg A by negation on the other hand there is mference 
to the extent that there is m simply convertmg E. ‘ All Z is F .■ 
No non-F is Z ’ mvolves the transition from ‘ If Z, then F ’ to ‘ If 
not F, then not Z ’, which may be mdifferently expressed by 
‘ No not-F IS Z ’ or ‘ All not-F is not-Z ’ — i e , the mference is in 
the conversion, not m the second act of permutation, by which 
some distmguish contraposition from conversion by negation.] 

The immediate inferences which we have considered so far have 
all been of a more or less formal character ; as is shown by the 
fact that they have been capable of explanation, up to a pomt, 
by usmg symbols and not real terms. There are certain kinds of 
inference, which have been called immediate, that cannot be 
exhibited by symbols at all, but only in concreto. One of these is 
known as Immediate Inference by Added Determinants m which 
we add the same qualification to both subject and predicate in 
a proposition, and hold the result of our operation to be true, on 
the strength of the truth of the origmal proposition ; e. g. ‘ A negro 

1 This IS no doubt why Walks (of. p. 239, n. 1, supra) did not distinguish 
contraposition from conversion by negation. ‘ Hano formulam locum habere 
docent in Farticulari negativa. Atque hums potissimum causa videtur fuisse 
introducta ut quae per neutram rehquarum converti possit. Futa Aliquod 
animal non est homo : ergo, Aliquod non-homo non est non-ammal , scu 
(quod tantundem est) Aliquod non-homo est animal , seu, Aliquod quod non 
est homo, est tamen animal,’ loo, oit. 
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is a fellow creature . . a negro in suffering is a fellow creature in 
suffering ’ Another is called Immediate. Inference by Complex 
Conception : in which the subject and predicate of a given proposi- 
tion are used to qualify in some way the same term, and thus 
complex concepts are formed, that are made subject and predicate 
of a new proposition, e g ‘ Physics is a science . . physical treatises 
are scientific treatises ’ The folloumg examples, some of them 
sound and some unsound, but the sound identical m form with the 
unsound, udl serve to shou that the ground of the soundness of 
these arguments does not he m the form of them — 

The horse is an ammal the head of a horse is the head of an animal. 

Horses are animals the greater number of horses is the greater 
number of ammals 

A shark is not a mammal . . the anatomy of a shark is not the 
anatomy of a mammal 

A shark is not a mammal . . the food of a shark is not the food 
of a mammal. 

A shark is not a dog . the owner of a shark is not the owner of a dog. 

It is not worth while multiplying arguments to show how entirely 
the validity of such inferences as these mvolvcs them content It 
would not be posable to reduce them to a definite number of fixed 
tj*pea, though in considcrmg generally which are valid, some of 
Aristotle’s observations in the Sopliistici Elenchi, especially those 
on what he calls the Fallacy of Accident, would be pertment But 
them mention here will serve to illustrate, what it is well to reahze 
early, that inference is not a purely formal process , that argu- 
ments are not all built on the prmciple of American watches, with 
mterchangeable parts," so that terms from one may be transferred 
to another, without interfermg with the working of the inference ; 
and that the study of inference, hke the study of life, is largely 
a matter of examining types though there are a certam number of 
common foims, which recur identically m divers contents. One of 
the most famous of these common forms is the Syllogism, to which 
we must now proceed ; it has often been regarded as the form of all 
inference whatever that is not ‘immediate ’ ; it is indeed highly 
general, and found m all kinds of subject-matter , though the nature 
even of it cannot be profitably studied altogether m the abstract, but 
IS to some extent affected by the concrete character of its terms. 

1 ThomsoD, Laws of Thought, § 65. 

* V. M^shall’s Pnnctjiles of Economics, Bk. IV. o. ix. § 4. 
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OF SYLLOGISM IN GENERAL 

Abistotle, who was the first person to work out the theory of 
syllogism, though not, of course (as Locke maliciously suggests 
that his followers claimed], the first to reason syllogistically, defines 
a syllogism as foUows : Aoyos ev iS reOevrcov rtv&v erepov tl tSv 
K€ip.{vtav avayKrjs a-vp,j3aCvei ravra elvai ^ : that is to say, ‘ dis- 
course m which certam things bemg posited, somethmg else than 
what IS posited necessarily follows merely from them 

This definition is too wide It covers, as the word syllogism in 
its etymological signification itself covers, every argument m which 
from a consideration of two truths we infer a third — every argument 
in which (to use a homely phrase) we ‘ put two and tuo together 
and find a certam conclusion necessarily foUowmg.® But neither 
by Aristotle, when he mvcstigated m his Prior Analytics the various 
forms of syllogism, nor by the world, which has follow'ed Aristotle, 
has the term been actually used so comprehensively. A syllogism 
is actually an argument m which, from the given relation of two 
terms, in the way of subject and ‘predicate, to the same third term, 
there follows necessarily a relation, in the way of subject andprediccUe, 
between those two terms themselves.® 

Example will best explain what is here meant by the words 
itahcized. If A is equal to B, and B is equal to C, then A is equal 
to C. If a bullet travels faster than a horse, and a horse travels 
faster than a man, then a bullet travels faster than a man Now 
here the terms are A, B, and G : or a bullet, a horse, and a man ; but 
the relations between the terms are m the one case relations of 
quantity, in the other of velocity. A and B are not related as 

^ Amt Pri a. i 18 : cf. Top, a. L 100* 25, where the same definition 
recurs, with the substitution of 8ia rav Kciiiivav for ra ravra Aval. 

‘ ‘ Putting two and two together ’ is often a process which leads people to 
conclusions of a highly conjectural character In such oases, their reasoning 
does not come under the Aristotehan definition : for it is expressly stated 
by him that the conclusion must be inevitable — avdyxijr. 

® Bradley’s Principles of Logic, Bk. 11. Pt. L o. iv. § 10, e< alibi. 



250 


AN INTRODUCnON TO LOGIC 


[OHAP. 


subject and predicate, for I do not say of A that it is B, but only 
that it IS equal (m quantity) to R , a bullet and a horse are not 
related as subject and predicate, for a bullet is not a horse ; its 
asserted relation to a horse is in the u ay of traveUmg faster, not in 
the -nay of being a subject thereof horse is a predicate No doubt 
it IS a predicate of a bullet, that it travels faster than a horse, as it is 
a predicate of A to be equal to B , but then m hat I proceed in my 
argument to compare with C js B itself, and not that n hich is equal 
to it , what I say travels faster than a man is a horse, and not what 
travels faster than a horse. A, B, and C, a bullet, a horse, and a 
man, are the terms which I compare, the former in respect of quan- 
tity, the latter of velocity , and from the given relations of A and C 
to the common term B, in the way of quantity, I deduce a relation 
between A and C themselves in that respect , or from the given 
relations of a bullet and a man to a horse m the way of velocity, 
I deduce a relation m the w ay of velocity betw ecn a bullet and a man. 

Now the relations between the terms of an argument may bo in 
the way of subject and predicate , and then the argument is a syllo- 
gism. Let us for the present use the symbols X, 7, and Z to 
represent terms related in this way Suppose that X is predicated 
of 7, and 7 oi Z , then X must be predicable of Z For example, 
silver prints fade m the sun , and the photographs w hich I have 
bought are silver prints , therefore they fade in the sun. Here the 
term common to the two premisses (for such the given propositions 
are called, from which the conclusion is deduced) is silver prints [7) : 
that IS predicable of the photographs which 1 have bought [Z), and of 
that IS predicable to fade in the sun {X) , hence to fade in the sun {X) is 
predicable of the photographs which I have bought (Z) Or agam, 
7 may be a predicate afiarmed or demed both of X and Z , m the 
Dieyfus affair, the French War Office frequently argued that the 
man who wrote the famous ‘ bordereau ’ w as on the General Staff : 
Esterhazy was not on the General Staff, and therefore did not write 
it ; here 7 {being on the General Staff) is affirmed of X {the man who 
wrote the ‘ bordereau ’) and denied of Z {Esterhazy ) ; and hence X is 
demed of Z — Esterhazy did not write the ‘ bordereau ’. Yet again, 
7 may be a subject of which both X and Z are predicates affirmed or 
denied ; then X may be predicable of Z, or vice versa. The horse 
IS strong, and is an animal that hves exclusively upon a vegetable 
diet ; therefore an animal that hves exclusively upon a vegetable 
diet may be strong. Here we have two terms, strong {X) and being 
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an animal that lives exclusively upon a vegetable diet (Z), affirmed as 
predicates of the same term (Y), the horse , and we hence deduce 
that X, strong, is predicable of Z, an animal that lives exclusively upon 
a vegetable diet, not mdeed necessarily and universally, but as a 
possibility in certain cases. 

These examples may perhaps explain what is meant by terms 
being related m the way of subject and predicate, and how the 
relation of two terms m that way to a common third term may 
necessitate their relation m the way of subject and predicate to one 
another 

What is here called a relation in the way of subject and predicate 
may be also called a relation m the way of subject and attribute ; 
as it is called, for example, by Mr Bradley m his Logic, Bk 11. 
Pt I c. IV § 10, and elsewhere. If the word attribute is used, it 
must be understood generally of anythmg predicated ^ ; it is an 
attribute of Baal to be a god, to be talking, to pursue his enemies, 
to be on a journey, to be asleep, to need awakening, to have 450 
prophets m Israel, to be worshipped by the Phoenicians ; whatever 
can be affirmed or demod of him is an attribute affirmed or demed ; 
the attribute may be in any category, of substance (as when we say 
that he is a god), of quality, time, place, state, relation, &c. ; the 
only thmg necessary is that it should be related to him as what can 
be predicated of it to a subject, not (for example) as an uncle to 
a nephew, as yesterday to to-day, as cause to effect, as here to there, 
as means to end, as more to less, &c. ; all of these are relations in 
which terms may stand to one another, if we mean by terms distinct 
subjects of thought, and not merely the subject and predicate into 
which the judgement which affirms their relation is resoluble. Thus 
when I say that the Old Pretender was nephew to Charles II, he and 
Charles II may be called the terms placed (in this judgement) m 
a relation of consangumity , he and ‘ nephew to Charles II ’ are the 
terms placed in a relation of subject and attribute. When I say 
that Edmburgh is west of Liverpool, Edinburgh and Liverpool are 
the terms placed m a space-relation ; but Edmburgh and ‘ west of 
Liverpool ’ the terms placed in a relation of subj'ect and attribute. 
Understandmg the word in this comprehensive sense, we may say 
that the theory of syllogism is the theory of inference m the domain ^ 

I i e. in a wider sense than it is used in when the attributes of anything 
are distinguished from its substance or kind, and its relations. 

^ By a domain here is meant a oertom order or system of relations, of 
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of subject and attribute, just as well as in the domain of subject and 
predicate But it is important to remember that ‘ attribute ’ is 
bemg used m a wider sense than it usually bears , we should not 
ordinarily call it an attribute of Mr Pickwick to have been once 
impounded, or of Becky Sharp to have thrown Dr Johnson’s 
Dictionary out of the carriage wmdow , the word is not ordinarily 
understood to include actions, or the casual relations of one thmg to 
another , but m its present use, it mcludes every predicate The 
ad\antage of using it is this, that inference depends on perceiving 
relations in what is thought of, and m taking the word attribute 
instead of edicate, w e take a w ord expressing a real for one express- 
ing a logical relation Blue is an attiibute of the star-gentian 
really and always a predicate, only when one judges that the 
star-gentian is blue It is true that m the theory of sjllogism we 
ha\e to do with attributes only so far as they are predicated , but 
we thmk of our predicates as attributes 
It has often been held that the syllogism is the type of allreasonmg, 
except the inferences called immediate ^ No one has done more 
to dispel this illusion than Mr Bradley, m his Pt inciples of Logic , 
though perhaps the zeal of an iconoclast has prevented him from 
dwellmg enough on the fact that the syllogism formulates reasoning 
which IS very frequent in occurrence But oui present busmess is 
to become familiar with the theory of sjllogism on its formal side. 
There is a precision and completeness about this theory, which have 

a single kind as we might call space a domain in which all material things 
arc related, and time a domain in which all events are related The domain 
of subject and attribute is far less unified than that of space and time. 
A thing related to one other thing in space, oi an event related to one other 
event in time, is necessarily related in those ways to all others But a term 
related to a second term in the domain of subject and attiibute is theieby 
necessarily related in that way only to those fuither terms, if any, to which 
the second is related in that manner (and not necessaiily to all of them). 
The domain of subject and attribute is, as it were, a system of relations 
embracing gioup after group of terms, but not necessarily connecting any 
of the terms of separate groups; whereas time and space, which connect 
gioup after group of events or bodies, necessarily connect also any two 
members of any two groups The word category might have been employed 
instead of domain, in the Kantian sense of a principle of synlhesia or relation. 
But it was employed on the lost page in the Aristotehan sense of a kind 
of predicate (determmed mdeed, on Kant’s view, by the prmciple, or prmciples, 
of synthesis employed), and has been generally employed in the text in that 
sense , and it would have introduced confusion either to employ it without 
notice in a different sense, or to interrupt the present subject in order to 
point out the distinction between them 

e. g. Hobbes, Art of Rhetoric, Bk. I. c. i, ‘ all inferences being syllogisms ’ : 
V. Molesworth’s ed., English Works, yu 423. 
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made logicians dwell on it with something of an artist’s concen- 
tration ; and the truth of science has sometimes been saerificed to 
neatness of exposition 

The business of syllogism is to establish a relation in the way of 
subject and predicate between two terms, by means of their relations 
in that way to the same third term. But the proposition which 
relates two terms as subject and predicate may be universal or 
particular, afBrmative or negative.^ Moreover, we have seen that 
there are various ways in which the two terms that are to be brought 
together m the conclusion may be related to a common third term ; 
both may be predicated of it, or it of both, or one of it and it of the 
other. Therefore the followmg general problem presents itself to us, 
— ^Writing S for any subject, P for the predicate which is to bo 
brought into relation to it, and M for the third or middle term whoso 
relations with 8 and P are to brmg them into relation with each 
other, we may ask — What must be the quantity and quahty of the 
propositions (or premisses) connectmg S and P respeetively with Af, 
and m which relation, viz subject or predicate, must M stand to 8 
and P in these premisses, m order to establish m the conclusion 
a proposition whose terms are 8 and P, of the several forms A, E, I, 
and 0 ? In other words, what forms of premisses will prove that all 
8 IS P, no (S IS P, some 8 is P, or some 8 is not P, by means of the 
relations, in the way of subject and predicate, of 8 and P respectively 
to Af ? Or, yet agam, wliat relations in the way of subject and predicate 
between two terms 8 and P respectivdy and a common third term M will 
establish what relations in the way of subject and predicate between 
those two terms themselves 7 This is the question, put in its most 
abstract form, to which the formal part of the theory of syllogism is 
an answer. 

1 When it said that a judgement, or proposition, ‘relates ’ terms, ‘places' 
them in a relation, and so forth, it must not be understood that the terms of 
thought come to stand m such relations through that act of judgement My 
judgement is my apprehending, or coming to believe, that they stand m 
such relations, and the proposition expresses this appr^ension or belief, or 
asserts what is apprehended or believed. 
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OF THE MOODS AND FIGURES OF SYLLOGISM 

A. Nomenclature 1 In any syllogism, there are two proposi- 
tions taken as true, and another inferred or followmg from them. 
The latter is called the conclusion (Lat. guaestio or conclusio, Gk. 
Tipo^krjfia or (Tvfj.itepa<rfia ) : the former the premisses (Lat praemissa, 
Gk. TTpordiTeLs) 

It was said, that the premisses are taken as true . whether they are 
true or false, the conclusion which they yield is the same , only 
that if they are true, it is true, and if they are false, it is probably 
false.^ Wo are not concerned, therefore, in the formal theory of 
syllogism, -mth the truth or falsehood of our premisses or our con- 
clusion, but only ivith the validity of our reasoning we iMsh to 
know, if the premisses are granted, what must be granted as follow- 
ing from them. If our reasomng be correct, a man cannot con- 
sistently admit the premisses, and deny the conclusion Suppose 
that a man admits that every restriction upon freedom of contract is 
mischievous, and admits that the marriage lav s restrict freedom of 
contract, then he must admit the marriage laws to be mischievous. 

It has been made a reproach to the theory of syllogism, that it 
looks only to the cogency of the inference, and not to the truth of 
the premisses We need rules, it is said, by vhich to determine 
whether a proposition is actually true, and not merely vhether it 
18 true, upon the hypothesis that certain other propositions are so. 
The theory of syllogism is decried as a Logic of Consistency , for 
the most that it can do is to furnish rules by which to judge whether 
different assertions are consistent with one another. In rivalry 
with the Logic of Consistency, some writers have projected a Logie 
of Truth, and offered it to the world under the name of Induction.^ 

^ Not necessarily, because a true conclusion may follow from false 
premisses (cf infra, p 334) But a conclusion correctly drawn from false 
premisses implies ignorance in the reasoner, though not ignorance of 
reasomng 

■ Cf. Mill, System of Logie, IH. iii. 9. 



MOODS AND FIGURES OF SYLLOGISM 255 

But it has been unfortunately discovered that the ‘Inductive 
Methods ’ that were to test the truth of the premisses, from which 
the doctrine of syllogism enquires what may be inferred, suffered 
from the same defect as the syllogism itself ; for they also were 
processes of inference, m which conclusions were drawn from 
premisses ; then conclusions were only true, if the premisses were 
true ; they showed themselves quite unable to determine whether 
then premisses were true or not, though it was generally just on 
that point that disputes were most pronounced. 

The fact is, that so far as reasomng can be reduced to fixed 
forms at aU, and these forms studied m the abstract — ^whether 
or not the forms are syllogistic — ^we must disregard the truth 
of the premisses , for m expounding an abstract form of reasomng 
we may even use symbols for terms,^ i e we do not trouble our- 
selves to ask what m particular the terms are at all ; and hence 
we cannot be asking whether the judgement which connects them 
is true ® 

Given then the premisses, the conclusion follows necessarily ; 
but it may nevertheless be false, if the premisses are false. The 
premisses, however, need not m the first place be given, they may be 
wanted 

Supposing a man to have admitted that whatever discourages 
thrift and mdependence is evil ; and to have admitted that an 
umversal system of pensions m old age at the cost of the state 
discourages thrift and mdependence : then he must admit as a con- 
clusion that such a system is evil Here, and to such a man, the 
conclusion presents itself in the first place as a consequence of 
what is already granted or ‘ given ’. But supposmg a man to 
be in doubt whether an universal system of pensions in old age 
at the cost of the state is evil or not, and to be wanting some 
proof, one way or the other ; and that a friend ofiers him the 
above ‘ premisses as showmg that it is evil then, and to him, 
the ‘ conclusion ’ presents itself in the first place as a question or 
problem, about which he wants to know whether he is to affirm 
or deny it ; and syllogism is a process of finding proof, rather than 
of drawing consequences. 

^ As J. S. Mill does in expounding his Inductive Methods : but his symbols 
are very inadequate. 

^ Yet inference is at bottom a perception of connexion among facts, and 
how can we perceive any in premisses ^at are not true ? On this difficulty 
of. iT^ra, pp. 331-334. 
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It makes of course no difference to tho form of premisses \vhich 
will establish a particular form of conclusion, whether the premisses 
be first known, and the conclusion discovered as a consequence or 
the conclusion raised as a problem, and tho premisses discovered to 
settle it. And in either case ahke, the premisses are ‘ given ’ in the 
sense of being admitted and not proved in the argument But they 
are not always ‘ given ’ in the sense of being that with which a man 
begins our thought is as often occupied m lookmg for premisses 
to establish what we believe or suspect, as m lookmg at premisses 
to see what follows from them And that is why Aristotle used 
the expressions irpo/SAij/ia and irpordirets For him, the conclusion 
was generally regarded as somethiiig to be proved * , tho premisses, 
as something proffered m proof of it , and so he asked rather, 
‘ What kmds of premisses are required to prove various kinds of 
conclusion (A, E, I, and 0) ? ’ than ‘ What kinds of conclusion 
follow' from various combmations of premisses ? ’ But so soon as 
he had answered his question, and said ‘ These kmds of premisses 
prove the various kinds of conclusion then other people could look 
at the matter from the side of the premisses first To them, the 
premisses were something which, if given, necessitated a certam 
form of conclusion : rather than somethmg which, if a certain form 
of conclusion w'ere to be established, must be given 

2. The prenusses are called respectively the major and minor 
premiss This nomenclature is adjusted to that of the terms in the 
argument There are, as we have seen, three terms m a syllogism : 
two, which form the subject and predicate of the conclusion, and 
one with which each of the former is brought mto relation (in the 
way of subject and predicate) in one of the premisses. The subject 
and predicate of the conclusion are called respectively the minor 
and the major terms the term common to the two premisses 
is called the middle term ^ The major premiss is the premiss in 

^ Or rather, to be proved or disproved . it was a thesis, which might form 
the subject of debate between two parties ; one of them, the oppugner, ‘ held 
out ’ to the other, the upholder, various propositions, which he asked him to 
admit, in hope to obtam admissions wherefrom there followed syllogistically 
a conclusion contradictory of the thesis of the upholder. 

‘ These expressions are based upon what occurs in the first figure, where 
the major term is commonly of greater extension than the middle, and the 
middle than the minor : and the major premiss, as compared with the minor, 
IS a more general proposition But being transferred to the other figures, 
in which they cannot any longer be so interpreted, they must be explained 
generally as in the text : cf. xnfra, pp. 259 sq., where this is explained at 
length. 
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which the major term occurs, and the minor premiss that in which 
the mmor term occurs. Thus in the syllogism 
All organisms are mortal 
Man is an organism 
Man IS mortal 

the major term is mortal, and the major premiss all organisms are 
mortal ; the minor term man, and the minor premiss man is an 
organism , the middle term, organism. 

It will be noticed that each term m a syllogism appears twice : 
the major and minor terms each m its respective premiss and in the 
conclusion, the middle in both premisses but not m the conclusion 

In giving examples of syllogism, it is usual to write down the 
major premiss first ; but in ordmary life and eonversation, no 
particular order is observed ; nor is it necessarily the major premiss 
that IS vTittcn first m a logical example ^ The only mode of deter- 
mining the major premiss is to look for the premiss which contains 
the predicate of the conclusion.® 

3 Syllogisms are said to differ in figure (irxrjiia) accordmg to 
the position of the middle term m the premisses.® (i) The middle 
term may be subject of the major premiss, and predicate of the 
minor in this case Aristotle called the syllogism of the first (or 
perfect) figure The example just given belongs to the first figure, 
as also does the followmg ; — 

No insects have eight legs 
Wasps are msects 
Wasps have not eight legs. 

It is convenient to have a conventional sjunbolism, in which to 
represent syllogisms according to their form , we shall use the 
letters P, M, and S. S { = subject, of the conclusion) will always 
indicate the minor term, P ( = predicate, of the conclusion) the 
major term, and M the middle. Thus the figure of both these 
examples (i. e their form, so far as it depends merely on the position 
of the terms in the premisses) may be written 

M P 
S M 
S P 

* Cf. Locke, Essay, IV xvii 8 (fourth or later edition). 

‘ Except m the ‘ mdireet moods ’ of Eig. 1. Cf. infra, pp. 262, 203-266. 

^ Cf, 0 . xi, swpra, pp. 260-251, 

1770 
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If we wished to indicate in our symbols the character of the pro- 
positions -nhich compose the syllogism (i e whether universal or 
particular, afiBimative or negative), ne should have to VTite our two 
examples differently. The former is of the type 

All i/ is P 
All S is 
.*. AU S is P 

the latter of the type 

No Af is P 
All iS is Af 
No 5 is P. 

(ii) The middle term may be predicate in both premisses, the 
figure of the syllogism being indicated as follows : — 

P Af 
8 M 
8 P 

e.g. No insects have eight legs 

Spiders have eight legs 
Spiders are not insects. 

Syllogisms in which the middle term is thus placed were called 
by Aristotle of the second figure. 

(m) The middle term may be subject in both premisses, the figure 
of the syllogism being indicated as follows : — 

M P 
M 8 

.-. 8 P 

e.g. The Veddahs of Cejdon show great conjugal fidelity 
The Veddahs of Ceylon are savages 
.'. Some savages show great conjugal fidehty. 

Syllogisms in which the middle term is subject in both premisses 
were called by Aristotle of the third figure. 

(iv) Aristotle recognized only these three figures. But he pointed 
out ^ that the premisses of a syllogism in the first figure would some- 
times justify you in concludmg to a particular proposition m which 
the minor term was predicated of the major, even though no 

*■ AtuiL Pri. a. tiL 29* 19-27 (of. p. 281, n. 2, infra). 



MOODS AND FIGURES OF SYLLOGISM 


259 


zn] 


conclusion was possible that predicated the major of the minor. 
For example, from the premisses 

Some parhamentary voters are freeholders 
No women are parhamentary voters 
it is impossible to determine whether any women are freeholders or 
not (for a reason which will be explained later) ; but we can con- 
clude that some freeholders are not women. 

Again, from the premisses 

All persons who have the franchise are eligible to Parliament ^ 
No woman has the franchise 

we cannot conclude that women are not ehgible to Parliament (for 
others might be eligible besides those who have the franchise) ; but 
we can conclude that some persons who are ehgible are not women. 

The famous physician Galen is said by Averroes to have referred 
arguments of this kind to a separate and fourth figure (sometimes 
called after him the Galenian figure), m which the middle term is 
predicate of the major premiss and subject of the minor : the figure 
bemg accordingly symbolized 

P M 
M 8 
8 P. 

The theory of syllogism has been much darkened by this addition.^ 
For in erecting these arguments into a separate figure it is implied 
that the distmction between major and mmor term depends merely 
on their position m the conclusion, and is in no way intrinsic to the 
terms themselves. The meamng of .that distinction must be con- 
sidered next 

4. We have said that the maj'or term is the predicate of the 
conclusion, and the minor the subject. But why are they called 
major and minor ? Did Aristotle merely want shorter names, to 
avoid the constant repetition of such cumbrous expressions as 
‘ subj'ect of the conclusion ’ and ‘ predicate of the conclusion ’ ? Are 
the names chosen arbitrary ? And would it have been equally appro- 
priate to call the subj'ect of the conclusion the major, and the 

^ If the premiss had to be true, the clergy must be excepted. 

‘ In the second and third figures, where the middle term occupies the 
same position in both premisses, either premiss may be regarded as major, 
without affecting the situation of the middle term : and hence there is no 
possibility of erecting a separate figure bearmg the same relation to them 
as the fourth does to the first. 


BS 
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predicate the minor term ? Or, on the contrary, does the choice of 
names indicate a real feature of the relation between subject and 
predicate m a judgement? Is there a reason -why the predicate 
should be called the major term, and the subject the minor’ 

Aristotle conceived that there was such a reason, not indeed in 
all judgements, but in most and especially m scientific judgements 
(i. e. judgements uhich really express knowledge) We shall do 
best to look first at judgements in uhich the distinction of major and 
minor term is arbitrary. ‘ Some scholars are statesmen ’ might be 
as well expressed by sajnng ‘ Some statesmen are scholars ’ , for 
here the tv o terms or concepts have no necessary relation it is only 
as comcident in the same mdividual that statesman can be predi- 
cated of scholar, or vice versa ; and there is no more reason for 
makmg one term subject than the other ‘ Some poulterers are not 
fishmongers ’ is a judgement of the same kind the two trades are 
frequently conjoined, but merely conjoined, and as there would bo 
no more reason for making the sale of fish an attribute of a poulterer, 
than the sale of poultry an attribute of a fishmonger, so in tho 
negative judgement, each term is with equal propriety demed of 
the other But where the subject of a judgement is a concrete 
thmg or person, and tho predicate an attribute : or v here, though 
the subject is an abstract term, yet tho predicate belongs to it, 
and is not merely comcident with it m the same thmg , there the 
two terms cannot equally well be predicated of each other We 
say that Caesar was a great general , if we said ‘ a great general 
was Caesar ’, we should still be understood to make Caesar the 
subject, and to have merely mverted the usual order of words m 
the sentence. We say that diamonds ghtter, rather than that some 
ghttermg things are diamonds ; that blue is a colour, rather than 
that a colour is blue ^ To say that a colour may be blue is natural 
enough , just as it is to say that a stone may be a diamond , but 
still we predicate the genus of the sjiecies or individual, and not the 
species or mdividual of the genus : it is not the genus colour, but 
colour in some particular case, not the genus stone, but some parti- 
cular mmeral that is blue or that is diamond. Commonly, except 
where they are merely comcident attributes,* the predicate is 

^ Unless a definite instance is meant. 

‘ Terms, though they be general concrete terms, like statesman or fish- 
monger, may yet express only a special or ‘ abstract ’ aspect of the nature 
of the thing they denote, if they are not m the category of substance : 
of. supra, p. 37, n. 1. 
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a wider term, or more generic, than the subject in judgement ; it is 
something which belongs to this and may belong to other subjects, 
not a part of the extension of the subject itself. It is natural to 
predicate the genus of the species, the attribute of the concrete 
thing In science especially, whose judgements should be necessary 
and universal, the predicate, if not commensurate with the subject, 
must be the wider term We cannot predicate umversally of any 
term what is only part of its extension If stone is a wider or more 
comprehensive term than diamond, other things besides diamonds 
aie stones, and therefore that proposition must be particular in 
which diamond is predicated of stone. A diamond is a stone, 
a stone may be a diamond , blue is a colour, a colour may be 
blue 

In calling the predicate of the conclusion in a syllogism the 
major term, then, Aristotle chose a name which w'as appropriate, 
both when the predicate is related to the subject as attribute to 
concrete thing, and when it is related to the subject as the more 
to the less generic By the name major he wished to indicate 
that the predicate is the more comprehensive term that it sigmfied 
something characterizing the subject, but characterizing, or capable 
of characterizing, other subjects also — somethmg therefore which 
might be regarded as an attribute of the subject (in a wide sense of 
the word attribute), but not as a subject characterized by it.^ 

^ Cf infia, pp 379-380 In Anal Post j3 xvii Aristotle uses the word 
naptKTeivtii , to extend bei/ond, of the relation of major to middle term. He forgets 
however theic, and ignores in the Prior Analylies when he adopts the expres- 
sions major, middle, and minor terms, what in the Posterior Analytics he 
rightly recognizes as characteristic of science (though not of all reasoning), 
tnat it aims at demonstrating commensurate judgements Still, there are 
many scientific judgements which have cot that character, and even in 
those that have it, the predicate, considered apart from the demonstration, 
is conceived as what does belong to this subject, and might belong to others 
It is only in the dcmonsliation by which it is shown to belong to one subject, 
that we come to icalizc it can belong to that subject alone If we see, for 
example, in pioving that the angle in a semicircle is a right angle, that the 
pioof hinges upon a featuie which cannot belong to the angle in another 
segment (viz that the subtending chord passes through the centre of the 
circle), then we see that the pie^cate is commensurate with the subject ; 
and then also the predicate (if I may so express myself) sinks into the con- 
crete nature of the subject, and is conceived as a necessary pait thereof. 
While a demonstration is still wanted by us, to show us that the angle in 
a semiciicle is a right angle, we have no ground for supposing that that is 
not a property of angles in some other segments as well so soon as we 
realize that it can be the property of none other, we have incorpoiatcd the 
demonstration with the subject-concept (of the angle in a semiciiclc) and 
major, minor, and middle terms have for ns lost their isolation. Demonstration, 
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The middle term takea ita name not simply from being a point 
of connexion between the other two, but from bemg really mter- 
mediate m comprehensiveness This it is, hon ever, only in the first 
figure It IS only there that the middle term is predicated of the 
minor, and the major predicated of it In the second, it is predicate 
in each pre mis s , m the third, the subject, of \\ hich both major and 
minor terms are predicated. But that which in the first figure is 
really a middle term between the major and mmor serves equally 
in the others to be the means of estabhshmg that relation between 
the major and minor which we prove ; and the nomenclature that 
is fixed by the first figure is extended to them all. 

It follows that Galen was wrong in assigning to a fourth and 
separate figure syllogisms m whose conclusion the most compre- 
hensive term is subject, and the least comprehensive predicate, as 
in the example 

What breeds rapidly has a short life 

Phes breed rapidly 

Some short-hved thmgs are flies. 

It is true that in them the middle term is predicate of the premiss 
containing the predicate of the conclusion, and subject of the premiss 
contaimng the subject of the conclusion ; but m respect of compre- 
hensiveness the predicate of the conclusion is minor, its subject 
major , and therefore such syllogisms are better treated as belonging 
to the first figure, but havmg an mverted or mdirect conclusion. 
The distmction of major and minor between terms is primarily that 
of greater and less comprehensiveness, and this is not altered by 
makmg the more comprehensive the subject, and the less the 
predicate, m the conclusion 

But the fourth figure has been taught for so many centuries 
among the ‘ moods and figures ’ of the syllogism, that for the sake 
of the historj’ of Logic we cannot altogether ignore it, even while 
we recogmze the error in which it had its birth ^ 

5 The last paragraph spoke of moods and figures of the syllogism. 
The difierence of figures has already been explained to depend on 
the position of the middle term in the premisses. The difference 
of mood depends on the quantity and quahty of the propositions 

when complete and while completely realized by the mind, may be said to 
collapse mto a judgement whose terms are interfused. Cf. p. 311, xnfra. 

^ Cf. infra, pp. 280-28S. 
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composing the syllogism. This may be the same in different figures, 
or different in the same figure . e. g. m the syllogisms 
All organisms are mortal 
Man IS an orgamsm 
Man IS mortal : 

and No unlicensed body may sell liquor to strangers 
A college is unhcensed 
A college may not sell hquor to strangers : 

the figure is the same (the first), but the component propositions 
are in one case of the form A, A, A, and in the other of the form 
E, A, E. If the second syllogism be now compared with the 
following 

No good comrade avoids pleasure 
All ascetics avoid pleasure 
No ascetic is a good comrade : 

it will be seen that the component propositions are of the same 
form in both, E, A, E . but the figure is different 
The different moods have received distmct names m the various 
figures wherem they occur ; and hence what are called the ‘ mood- 
names ’ of the various forms of syllogism indicate both figure and 
mood. What moods are possible m what figures — i e. what com- 
binations of premisses, as deternuned by their quantity and quahty, 
will yield what form of conclusion (A, E, I, and 0) with each position 
of the middle term — ^is the general problem to which the formal 
part of the theory of syllogism has to find an answer. We are now 
famihar with the technical terms employed m solvmg the problem. 
We must next consider the solution. 

B The only method of originally determining what combina- 
tions of premisses will yield what conclusion is to try them aU, 
with each position of the middle term, and see This is what 
Aristotle did, in the Prior Analytics. But when it has been done, 
it is possible to review the result, and there recognize the nature 
of the faults committed in those which are invahd, and the rules 
which therefore must be observed (whether in all syllogisms, or in 
those of a particular figure) m order to validity. These rules may 
then be placed in the forefront of our exposition ; it may be shoivn, 
by the help of an example, that the breach of them brmgs invalidity ; 
and m each figure, out of the whole number of ways in which it is 
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mathematically possible to combine two premisses, nhen either 
may have any one of four forms, ne can show -which are conform- 
able to the rules that ne have found necessary to be observed m 
that figure 

The syllogism is now generally taught m the latter manner, 
which IS the more formal and systematic But the other is the 
more natural, and we shall therefore begin, for the first figure, 
■with that Indeed the ‘ rules of s 3 'llogism ’ could not have been 
kno-wn first, and then the vahd moods determined thence ; their 
formulation is the result of an mvestigation of the vahd moods 
conducted -without them 

A valid mood of syllogism is immediately seen to be vahd by 
any one -who considers it m a particular example, and though the 
example is particular, the form of inference is seen to he vahd 
umversally The best waj', on the other hand, to show that a mood 
is mvahd, is to produce examples m -which the premisses and 
conclusion are of the quality and quantity which that mood requires, 
and show bj’ them that while the premisses are true, the conclusion 
may be mdifferently true or false For if j’ou cannot rely on a form 
of argument to produce a true conclusion from true premisses, it 
certainly is not a vahd form 

Now m the first figure the middle term is subject of the major 
premiss and predicate of the nunor. Let us take the possibihties 
in order 

1. Both premisses universal 

а. both affirmative , the mood is valid, and the conclusion A : 

AH orgamsms are mortal All is P 

Man is an orgamsm All S is M 

Man is mortal ^ All S is P 

б. both negative , no conclusion follows : 

Sounds have no scent No M la P 

Colours are not sounds No iS is J/ 

Colours have no scent 

Sounds are not visible 
Colours are not sounds 
Colours are not visible ^ 

* With actual terms, an universal proposition is often more naturally 
expressed without the use of the mark of quantity. All men or No colouis. 
Where this is so, and the content makes it plam that the proposition is 
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c. one affirmative and the other negative : 

1 . the major negative , the mood is vahd, and the con- 
clusion E . 

No Protestant acknowledges the Pope No Jlf is P 
Lutherans are Protestants All jS is Af 

No Lutheran acknowledges the Pope / No S is P 
ii the minor negative ; no conclusion follows : 

Lutherans are Protestants All Af is P 

Galvmists are not Lutherans No S is Af 

/. Calvinists are not Protestants 
Lutherans are Protestants 
Romanists are not Lutherans 
Romamsts are not Protestants 
2. One premiss universal, and one particular. 

a. both affirmative : 

1 major universal, minor particular , the mood is valid 
and the conclusion / ; 

What raises prices injures the consumer All Af is P 
Some import-duties raise prices Some 8 is M 

Some import-duties injure the consumer Some 8'isP 
ii. major particular, minor universal ; no conclusion 
follows : 

Some taxes are levied at death Some M is P 

Excise-duties (or Legacy-duties) are taxes All Sis M 

Excise-duties (or Legacy-duties) are levied at death 

b. both negative : 

i. major universal, minor particular ; no conclusion 
follows : 

Starches contam no nitrogen No Af is P 

Some foods (or flesh-foods) are not starches ^ SomeS is not Af 
Some foods (or flesh-foods) contam no 
nitrogen 

universal, it has not been thought necessary to mark the quantity in that 
way But with symbols, because there is then no content to guide us, this 
IS necessary. 

^ It IS true that no flesh-foods are starches. But if with premisses true 
and of the above form the conclusion is to be false, it is impossible to find an 
example where it would not be equally true to enunciate the minor premiss 
universally For suppose that only some S is not M : then some S is M, 
and uitli the help ol the majoi picmiss, no A/ is P, it will follow that some 
S IS not P. But this conclusion was to he false ; therefore no S con be M 
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ii. major particular, minor universal ; no conclusion 
follow s . 

Some quadrilaterals contain no right angles Some M is not P 
The triangle in a semicircle (or The pentagon) No S is IZ 
is not a quadrilateral 

The triangle in a semicircle (or The pentagon) 
contains no nght angle 

c. one affirmative, and the other negative ; 

i, major affirmative and universal, minor negative and 

particular ; no conclusion follows : 

All living things change (or contam carbon) All is P 
Some compounds are not hving Some S is not M 

Some compounds do not change (or do not 
contain carbon) 

ii. magor negative and universal, minor affirmative and 

particular ; the mood is vahd, and the con> 
elusion 0 : 

No political offence is extraditable No il/ is P 

Some murders are pohtical offences Some jS is jS/ 

.'. Some murders are not extraditable .'. Some 8 is not P 


m. major affirmative and particular, minor negative and 
universal ; no conclusion follow s ; 

Some traders are freeholders (or are members 

of Parliament) Some M is P 

No parson trades No Sis M 

.'. No parson is a freeholder (or is a member of 
Parliament) 

iv. major negative and particular, minor affirmative and 
universal ; no conclusion follows : 

Some plants are not edible Some M is not P 

Beans (or Monkshoods) are plants All iS is 

.'. Beans (or Monkshoods) are not edible 

3. Both premisses particular. 

a. both affirmative ; no conclusion follows : 

Some Germans are Protestants Some If is P 

Some Calvinists (or Romamsts) are Germans Some Sis M 
Some CalviniBts (or Bomamsts) are Protestants 
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b. both negative ; no conclusion follows : 
Some things profitable arc not pleasant 
Some things popular {or pleasant) are not 

profitable 

Some thmgs popular (or pleasant) are not 
pleasant 

c. major affirmative, minor negative : 
Some luinines are taxed 

Brandy (or A cart) for some purposes is 
not a luxury 

Brandy (or A cart) for some purposes is 
not taxed 


Some M is not P 
Some 8 is not M 


Some M is P 
Some 8 is not M 
Some 8 is not P 


d. major negative, minor affirmative : 

Some men of science do not study philosophy Some M is notP 
Some rich men (or philosophers) are men of Some 8 la M 

science Some 8 is not P 

Some rich men (or philosophers) do not 
study philosophy 

This exhausts the possible vaneties in form of premisses, so far as 
the first figure is concerned ; and we have found only four vhich 
give any conclusion, namely (to represent them by the accepted 
symbols, and add the symbol for the conclusion) AAA All 

EAE EIO 


Smee the thiiteenth century, logicians have given to each of 
these moods, as well as to those in the remaining figures, a separate 
name, m which the vowels m order mdicate the quality and quantity 
of the major and mmor premisses and the conclusion The names 
of these moods of the first figure are Barbara, Celarent, Darii 
Feno • and syllogisms of those types are called syllogisms m 
Barbara, Celarent, &c.^ 


1 The earliest known work in which these mood-names are found is by 
William Shyreswood (horn in Durham, student in Oxford, taught at Pans, 
died as Chancellor of Lmcoln, 1249 ; v. Frantl, iii. 10, Absch xvii Anm. 29) : 
‘Modi autem et eorum reductiones retinentur his versibus — Barbara, &o.’ 
(lb Anm. 52) They passed into general currency through the Summulae 
Loqicalea of Petrus Hispanus, afteniurds Pope John XXI, uho was long 
believed to be the author of them (c 1226-1277), until Pi anti found them 
in the unpublished MS of William Shyreswood in the Libiaiy of Pans 
(vol 11 p 264). A somewhat similar memona techmea, but less ingenious, 
because it embodies only the form of the moods, and not the rules for the 
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But an addition has to be made If the mmor premiss is an 
umversal negative proposition, and the major is affirmative, uhether 
umversal or particular, then though no conclusion can be d^a\^^l 
in fihich the major term is demed (or affirmed) of the minor, it b 
possible to draM a particular conclusion m hich the minor term is 
denied of the major Thus ml c. ii. from the premisses 


Lutherans are Protestants 

Calvinists [or Romanists) are not Lutherans 


it was impossible to infer whether Calvinists or Romanists were 
Protestants : the former m fact bemg so, and not the latter But 
it is possible to infer that some Protestants are not Calvinists (or 
Romanists) And in 2 c m from the premisses 


Some traders are 


(freeholders 

(members of Parhament 


No parson trades 


it was impossible to mfer whether any parson w as a freeholder, or 
a member of Parliament none of them, m fact, bemg ehgible to 
Parhament, while a rector or vicar is legally a freeholder. But it is 
possible agam to mfer that 


Some 


freeholders 1 

members of Parhament f 


are not parsons. 


Doubtless no member of Parhament is a parson, as no Romanist is 


reduction of tie moods in the second and third figures to the first (v next 
chapter) is found in the margm of the tieatise attiibutcd to ^Lchael PmUus 
(1018—^ 1073) Si!to\friF rrji/ ’AfjioToreAoi r Xi/yiKiv e—icTT(fi^v (S)piopSi3 of 
Anstolle s Logic) (according to Frantl, in the same hand as the text, ii. 275, 
Absoh. XV Anm 46), Prantl believes the work of William bliyie'wood to 
be borrowed from, and that of Petrus Hispanus to be a mere translation of, 
the Synoptis of Psellus. In an article, however, by K. Stapper (Die Sum- 
mulae Logicah: des Petrus Hispanus und ihr Vcrhlllniss zu hlichael Psellus, 
published m the Fesischrifl zum dfkundtrtjiliTigtn Jubilaum des dtulschtn 
Campo Santo in Rom, Freiburg im Breisgau, 1697, pp 130 sq ; cl aUo his 
Papil Johannes XXI pp. 16-19, Munster i. W., 1898), reason is shown for 
thinking that the ascription of the Synopsis to Michael Psellus is erroneous, 
and that it is really a translation of the Summulae : the Augsburg MS of 
the SyTiopsis m which the ascription occurs contains also chapters lackmg in 
the Summulae, and partly identical with other works of Psellus ; these may 
have led to bis name being placed in the title, which Stapper conceives to 
be in a hand fifty years later than the bulk of the MS. No other MS of 
the Synopi'3 ascribes it to Psellus ; all the rest profess to be translations 
from the Latin ; seven give the name of Petrus Hispanus as author, and 
four that of Georgius &holariu5 (Gennadius) as translator. Cf also Sir 
William Hamilton’s Discussions, 2nd ed., ppb 128, 671 sq. : who, however, 
wrote before Prantl’s work appeared. 
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a Protestant , and those who know this would not trouble to 
enunciate the subaltern, or particular, propositions , but our 
premisses do not inform us of the universal , what they do toll us is 
the truth, even if not the whole truth 

We have thus two further and indirect moods, i.e. moods in 
which the minor term is concluded of the major, not the major of 
the minor, viz 


AEO 

lEO 


M IB P 


All 

Some] 

No S is Af 
/. Some P is not 8 


And there are other indirect moods also. For m Barbara, 
Celarent, and Daru, it is possible, instead of drawing the direct and 
natural conclusion, to draw the converse, wherem the major term 
will be subject and the min or predicate Thus in 1. a. we might 
have concluded ‘ Some mortals are men ’, in 1. c. i. ‘ No one who 
acknowledges the Pope is a Lutheran *, m 2 o. i. ‘ Some things that 
mjure the consumer are import-duties There are thus five mdirect 
moods m all • and the whole nme are given in the first two hues 
of the following hexameters (it is to be noted that the extra syllables 
after the third, m the fifth and ninth names, are inserted metn gratia, 
and have no significance) . — 

Barbara Celarent Dam Ferio, Baralipton 
Celantes Dabitis Fapesmo Frisesomorum * : 

Cesare Camestres Festino Baroco : Darapti 
Felapton Disamis Datisi Bocardo Fcrison 

The first four names in the third Ime belong to the valid moods in 
the second figure : the remainder to those in the third. It would 
be possible to show what moods are vahd in these figures by experi- 
menting with all the combinations of premiss possible in respect 
of quahty and quantity when the middle term was respectively 
predicate or subject in each premiss But any one who has followed 
the process for the first figure can w'ork it out for himself in the 
others ; and we may proceed now to the enunciation of the rules 
of syllogism, and the briefer deduction of the vahd moods from 
them. 


^ The indirect moods of the first are the same as the moods of the fourth 
figure : of. pp. 280 - 286 , infra. 
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C. The Syllogistic Rules are eight m number, viz 

1. A syllogism must contain three, and only three terms. The 
neccabity of this rule is mamfc^>t , for v e have seen that a syllogism 
is an argument in v hich a relation (m the v a3’- of subject and predi- 
cate) IS established between two terms, m virtue of their common 
relation (m that respect) to a third term Hence, w ithout a third 
term there is no syllogism and if the terms of the conclusion w ere 
not related to the same third term, there w ould be no relation estab- 
hshed betw een themselves, and so again, no sj’llogism 

For example, w e can draw no conclusion barely from the premisses 
What breathes needs oxygen and Fish hate gills Any one w ho knew 
that what has gills breathes might infer that fish need oxj'gen but 
the inference requires the premiss What has gills breathes no less than 
the other two , and falls reaUy mto tw o syllogisms, each containing 
three terms : though four terms occur m the whole argument, viz. : 

(i) UTiat breathes needs oxygen 
MTiat has gills breathes 
What has gills needs oxygen 

(u) WTiat has gills needs oxj'gen 
Fish have gills 
Fish need oxygen 

If the middle term is used equivocally — i e m different senses in 
the two premisses — there w ill m reality be four terms, and no con- 
clusion is possible , eg it is true that no legetable has a heart : it 
13 also true that o good lettuce has a heart : but to have a heart 
means something different m these two propositions, and it would 
be fallacious to conclude that a good lettuce is not a vegetable ^ 

A breach of this first rule is techmcally known as the fallacy of 
Quatemio Terminorum or of Four Terms , and w here it arises through 
the equivocal use of the middle term, as the fallacy of ambiguous 
middle 

2 The middle term must be distribnted in one premiss at least. 

It will be remembered that a term is distributed, when used in 
reference to its whole extension ; and undistributed, when not so 
used Thus m the proposition AU jealous men are suspicious, the 
term jealous man is distributed (for I expressly refer to all that falls 

1 Conversely, the middle term may be really the same, though verbally 
different, in the two premisses, and then there is a syllogism, e g Branchiates 
need oxygen, and fish have giUs .*. Fuh need oxygen. 
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within the range of it) ; but the term suspicious is undistributed, 
for I consider it only as characterizing the jealous, and it may very 
well have a wider range than that. If again I say that Some jealous 
men have killed their wives, m this proposition neither term is dis- 
tributed 

Now when the middle term is undistributed in both premisses, it 
may refer in each to a different part of its extension ; and then the 
major and minor terms are not brought into relation with the same 
term in the premisses at all • hence no conclusion can be drawn ^ 

Examples from the three figures will make plam what is perhaps 
hard at first to grasp m an abstract statement If a Presbyterian is 
a Christian, and some Christians think that the order of bishops was 
instituted by Christ, it does not follow that a Presbjd:erian thmks 
this. Christian is a term that mcludes more than Presbyterian ; if 
all Christians thought that the order of bishops was instituted by 
Christ, then it would follow that Presbyterians thought so ; but if 
only some Christians think it, how am I to tell that the Presbyterians 
are among these ? Agam, m the second figure, from the premisses 
Birds fly and Eagles fly, I cannot infer that an eagle is a bird ; for 
though birds fly, many creatures may fly which are not bnds, and 
an eagle might be one of these. If m either premiss the middle 
term were used with reference to its whole extension : if nothmg flew 
but birds, or nothmg flew but eagles, and if my premiss informed 
me of this : then I could conclude that all eagles were birds, or 
that all birds were eagles ; but as it is, I can make no inference. 
Inference is as obviously impossible in the third figure, with the 
middle term undistributed Granted that some working-men are 
Tones, and some working-men are tailors : I cannot hence determine 
whether or not some tailors are Tories for the workmg-men that are 
tailors may not be the same workmg-men as are Tories, and then 
the inference would be false. But if in either premiss the middle 

^ This IS sometimes expressed os follows : though the expression is apt to 
be misleading (cf. pp. 272, 273) It is said that the premisses assert agree- 
ment (or disagreement, if negative) between the major or minor, and the 
middle, terms , that if the middle term be undistributed m both premisses, 
the major and minor may respectively agree (or agree and disagree) with 
a different part of its extension ; and therefore we cannot tell that they 
agree (or disagree) with one another The vogue of such language is perhaps 
to be traced to Locke cf. e g Essay, IV xvii. 4 : ‘ It is by virtue of the 
perceived agreement of the intermeihate idea with the extremes, that the 
extremes are concluded to agree ’ ; cf. also Bacon, Nov. Org , Distnb Opens, 
' tametsi enim nemini dubium esse possit quin, quae in medio termino 
oonveniunt, ea et mter se eonvemant,’ &o. 
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term were distributed . if worLing-men v, ere referred to in the whole 
extension of the term, and all wot Ling-men m ere spoken of • then a 
eonclusion w ouid follow For w hether all w orking-men were tailors, 
and some Tories, or vice versca, in either case the some of w horn the 
one termw'as predicablew ould be mcluded among the all of w horn the 
other term was predicable, and then these two terms {tailor and 
Tory) w'ould be predicable — not universally, but m part — one of 
the other. 

A breach of this rule is technically known as the fallacy of un- 
distributed middle. 

[It is in the third figure, where the middle term is subject m both 
premisses, that the necessity of distributing it once at least is most 
obvious. Plainly, there, to say that it is used with reference to 
a part of its extension only is to say that only part of what it denotes 
IS spoken of ; and if this is a different part m the tw o premisses, there 
IS not really any middle term Some ammals fly, and some are rodents : 
but they are not the same animals ; swallow's e g fly, and rats are 
rodents , and it is obvious that our premisses do not justify the 
inference that the same thmg flies and is a rodent But w here the 
middle term is not subject, there is a certam aw kw ardness in talking 
of its distribution. This has already been noticed in discussing the 
‘ quantification of the predicate It was then show'n that the 
predicate of a proposition is never really thought of in extension 
And yet in explaming the present rule of syllogism, one is tempted 
to speak as if it were so thought of. A general demonstration of the 
rule is wanted, applicable equally to any figure , and it is easy to 
say that if the middle term is undistributed m both premisses, the 
major and mmor may be brought into relation only with different 
parts of its extension, and therefore not w'lth the same term at all. 
Or if we speak of agreement between them and the middle term, 
we have a more seductive formula : w e can illustrate with circles, 
thus : 



The mclusion of one area, wholly or partially, within another 
symbolizes an affirmative judgement, universal or particular it is 
plain that the area S may fall wholly within M, and M partially 

* Cf. 0 . ix. pp. 222 sq., supra. 
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[within P, and yet 8 may lie wholly outside P This is supposed 
to show for Fig 1, that with an undistributed middle we can draw 
no conclusion , and the other diagrams are as readily mterpreted. 

Yet a syllogism does not really compare the extension of three 
terms, and Euler’s diagrams put us upon a wrong tram of thought. 
It IS true, that unless the middle term be distributed once at least, 
there is no pomt of identity m the premisses ; and all mediate m- 
ference proceeds in some way by help of an identity. It is not true 
that the pomt of identity need consist in the same subjects bemg 
denoted — m the reference to the same part of the extension of the 
middle term m both premisses (for which referrmg to the whole 
extension m one of them would be an obvious security). In the 
third figure the inference may no doubt hmge on this ; but not in 
the second, or the first On the contrary, the mconolusiveness 
of an argument in the second figure with undistributed middle is 
best expressed by saymg that it does not foUow, because the same 
predicate attaches to two subjects, that these can be predicated one 
of the other and m the first figure, that unless P is connected 
necessarily and umversally with M, it is clear that what is M need 
not be P ^ 

If this discussion of the Undistributed Middle should seem too 
lengthy, it must be remembered (1) that for workmg purposes, m 
order to determme the correctness of a syllogism, the mam thmg to 
look to is the distribution of terms ■ and hence (2) that it is of 
great importance, m the theory of syllogistic inference, not to 
misunderstand this reference to distribution In a later chapter 
(c xiv) it will be necessary to consider whether the difierent figures 
of syllogism are really difierent types of reasonmg, or the same ; 
and the present discussion wiU throw hght on that enquiry.] 

3. From two negative premisses nothing can be inferred. A 
negative proposition denies betiveen its terms the relation of 
subject and predicate. It is clear that if the major and minor 
terms are both denied to stand in that relation to the middle term, 
we cannot tell whether or not they are related as subject and 
predicate to one another. Ruminant may not be predicable of 
rodeni, or vice versa : neither cam%voroua of rumtrumt, or vice versa : 
we cannot from this infer anything as to the relation of camivoroua 
and rodent. 

4. If either premiss Is negative, the conclusion must be nega- 
tive. The same kind of reflection will j'ustify this rule, as the last. 
Two terms stand in the relation of subject and predicate , between 

^ The fourth figure has not been considered in this note, but in this matter 
it raises no question that is difierent from those that arise on the other 
figures. 

1771 X 
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one of them and a third term the same relation is denied , if any 
inference is possible,* it can only be to deny the relation also 
between the other and the third term. 

5. The conclusion cannot be negative, unless one premiss is 
negative. This rule is the converse of the last, and equally obvious. 
If both premisses are affirmative, and if they justify a conclusion at 
all, they must establish and not refute our right to predicate the 
major of the minor. 

6. No term may be distributed in the conclusion, which was 
not distributed in its premiss. For if a term is undistributed m 
the premisses, it is there not used with reference to its n hole exten- 
sion , and this does not j'ustify us in a conclusion which uses it u ith 
reference to its whole extension. 

A breach of this rule is called an illicit pi ocess of the major, or 
minor, term, as the case may be. 

[With an illicit process of the minor term, if (as in the first and 
second figures) the mmor term is subject m its oun premiss, it is 
obvious that we are treatmg information about a part of the ex- 
tension of the term as if it were information about the whole If 
all M IS P, and some S is M, we can only mfer that some 8, and not 
all 8, IS P. Where the mmor term is predicate m its own premiss, 
or with an ilhcit process of the major term, the matter requires 
a httle more reflection. The predicate of a judgement (and the 
major term is always predicate m the conclusion, unless the mood 
is mdircct) not bemg thought m extension, there is some danger 
here agam lest we should misunderstand a reference to its distri- 
bution. Take the follow mg example of ilhcit process of the mmor 
term, where the mmor term is predicate m the mmor premiss : 

To make a comer in wheat produces great misery 
To make a corner m wheat is gambhng 
.• All gamblmg produces great misery. 

My premisses do not primarily give me information about gamblmg ; 
nevertheless, if there were no gambhng except a corner m wheat, 
the mmor term would be commensurate with the middle, and what 

1 It may happen, where the premisses justify no inference, that an affir- 
mative conclusion would in fact be true ; e g. if some M is not P, and all 
8 is M, it may be true that all 8 is P. Here of course the middle term is 
undistributed, and therefore there is no real point of identity in the argument. 
However, it is worthwhile noticing that the proof of this lule also is difficult 
to express in a qmte abstract way. The notion of agreement is employed 
here again, but merits the same protest as before : if one term agrees with 
a second, and that disagrees with a third, the first will disagree with the 
third : but the relation between subject and predicate is too loosely deseribed 
as one of agreement or disagreement. 
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[la predicated universally of the latter could be predicated universally 
of the former. As it is, however, for all the mformation that is 
given me, the minor term may he (and m faot it is) of wider exten- 
sion than the middle , for there are many other modes of gambhng 
besides making a corner m wheat. It is used therefore with refer- 
ence to a part of its extension only, m the minor premiss ; and 
it IS that part which I am told m the major produces great misery; 
I have no right to extend that information to the whole extension 
of the term, and say that all gambhng produces great misery , my 
only proper conclusion is that some gambling does so Agam, with 
regard to the major term . if I argue that productive expenditure 
benefits the country, and expenditure on art is not productive ; and 
that consequently expenditure on art is of no benefit to the country : 
I am guilty of an illicit process of the major term. It may not at 
first sight appear that I have treated information given me about 
a part of what benefits the country as if it were mformation about 
everything that does so And mdeed expenditure which benefits 
the country is not directly the subject of my thought. Yet it is 
plam that though productive expenditure may benefit the country, 
it need not bo the only form of expenditure to do so ; and hence 
expenditure on art, though not productive, may be of benefit to 
the country for some other reason Yet my conclusion would only 
be justified if I knew every reason why expenditure could benefit 
the country, and knew that none of them apphed to expenditure 
on art whereas my major premiss mentions one ground, and not 
the sole ground, on which expenditure is beneficial. It is therefore 
true m effect to say that m the conclusion I treat as referring to 
its whole extension mformation which was confined to a part of the 
extension of the major term , though none the less the extension of 
the major term is not the proper subject of my thought 

There remam two rules which are corollaries of those already 
given, viz 

7. From two particular premisses nothing can be inferred, and 

8. If either premiss is particular, the conclusion must be particular. 

The truth of these rules is not evident at first sight ; and they 

can only be established generally — ^i. e. without reference to mood 
and figure — by considering what combinations of premisses there are, 

^ Beginners imagine sometimes that the fallacy of illicit process is corn- 
nutted, if a term which is distributed in the premiss is undistributed in the 
conclusion. This is not so. I must not presume on more information than 
IS given me, but there is no reason why I should not use less. 

It will be noticed, therefore, that no particular conclusion can be vitiated 
by an illicit process of the minor term : and no affirmative conclusion by an 
ilhcit process of the major, 

X2 
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both of T^hich, or one of them, is particular ; and it ^ ill then bo 
seen either that there are not enough terms distributed m these 
premisses to warrant a conclusion at all ; or not enough to warrant 
an umversal conclusion, i e one that distributes the minor term. 

If both premisses are particular, they must either be both affirma- 
tive {/ and /), or both negative (0 and 0), or one affirmative and the 
other negative (7 and 0) But in a particular affirmative propo- 
sition neither subject nor predicate is distributed , so that the 
combination of premisses II contams no distributed term, and 
therefore — smee the middle term must be distributed if any infer- 
ence 13 to be drawn — nill peld no conclusion From 00, tiio 
negative propositions, a conclusion is unpos'iible From 7 and 0, if 
there v ere any conclusion, it n ould be negative ; but as the predi- 
cate of a negative proposition is distributed, the major term (the 
predicate of the conclusion) would be distributed m the conclusion , 
therefore the major term should be distributed m its premiss ; and 
smee the middle term must be distributed m the premisses also, w e 
require prenu'-es with two terms distributed m them, to obtain 
a conclusion , now the combmation of a particular affirmative n ith 
a particular negative provides onlj one distributed term, viz the 
predicate of the latter (0) ; and therefore from them also a conclu- 
sion 13 impossible 

A simihar hne of reasonmg ndl estabh«h rule 8 ; no combma- 
tion of premi'-es, thereof one is particular, contams enough dis- 
tributed terms to allow of an umversal conclusion For agam, 
either both are affirmative and 7), or both negative {E and 0), or 
one affirmative and the other negative (*4 and 0 . E and 7) The 
tu o negative premis«es may be struck out as before The combma- 
tion of A V, ith 7 contams only one distributed term, the subject of 
the universal affirmative (A) , and as the middle term must be 
distributed if the reasonmg is to be valid, the subject of A must be 
the middle term , hence the mmor term u ill be one of those that 
are undistributed m the premisses, and therefore also m the conclu- 
sion (of which it IS the subject) it must be undistributed — ^i e. the 
conclusion must be particular. The combmations A and 0, E and 7 
both contam two distributed terms ; viz in the foimer the subject 
of the umversal affirmative and the predicate of the particular 
negative, m the latter the subject and predicate of the umversal 
negative , but both of them require negative conclusions, m which 
the major term is distnbnted ; in both therefore the terms distri- 
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buted in the premisses must be the major and middle, and the 
minor term be one of those that are undistributed, so that the 
conclusion agam will be particular 

The above rules are all contained in four rude hexameter hues : 

Distribuas medium, nec quartus terminus adsit ; 

Utraque nec praemissa negans, nec particularis ; 

Sectetur partem conclusio deteriorem ; 

Et non distribuat, nisi cum praemissa, negetve. 

The third line (that the conclusion must conform to the inferior 
part of the premisses) covers both the fourth and eighth rules ; a 
negative being considered inferior to an affirmative, and a par- 
ticular to an umversal judgement. The fourth hne (that the 
conclusion must not distribute any term, unless the premiss does 
so, nor be negative unless a premiss is so) gives the sixth rule, 
and the fifth. 

D. Determination of the moods valid in the several figures. 

We have seen that syllogisms are distinguished m mood accord- 
ing to the quantity and quality of the propositions composmg 
them ; and m figure according to the position of the nuddle term 
in the premisses The validity of a syllogism, and the character of 
the conclusion that can be drawn, depend very largely on the dis- 
tribution of the several terms — ^middle, major, and mmor — m the 
premisses , and this agam on the question whether the middle term 
IS subject, and one of the others predicate, m a premiss, or vice 
versa. Hence a combination of premisses which jaelds a conclusion 
m one figure, may yield none m another . e g All M is P, All S is 
M yields the conclusion All S is P ; but All P is M, AU S is M 
yields no conclusion, though the quantity and quahty of the pre- 
misses are unchanged We shall therefore have to take the possible 
combmations of premisses in each figure m turn, strike out those 
which yield no conclusion in that figure, and ask what kin d of 
conclusion — ^i. e. whether umversal or particular^ — the others yield 
in it 

Now as there are four kmds of proposition, so far as quantity 

^ For this depends on the distribution of terms in the premisses, which 
varies according to the figuie : whether the conclusion is affirmative or 
negative depends on whether both piemisscs are affirmative or not, a pomt 
which can be determined without asking where the middle term stands, i. e. 
what the figure is. 
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and quality are concerned — A, E, I, and 0 — and our premisses must 
be two m number, there are sixteen combmations of premisses 
mathematicall 3 ' possible 

These combmations are as follows, the premisses being mdicated 
by the conventional vowels, and the major premiss in all cases by 
the vowel which stands first. 


AA 

EA 

lA 

OA 

AE 

EE 

IE 

OE 

AI 

El 

II 

01 

AO 

EO 

10 

00 


It is not however necessary to try the vahdity of all these sixteen 
combmations in each figure m turn ; for four can be seen to yield 
no conclusion on a ground holdmg m all figures ahke, without 
reference to the position of the middle term, viz those wherem both 
premisses are negative, EE, EO, OE, 00. Tour more are excluded 
by the rules just given, viz (i) II, 10, 01 (as well as 00 agam) on 
the ground that both premisses are particular, and (u) IE, on the 
ground that it mvolves illicit process of the major term ; for smee 
one premiss is negative, the conclusion would be negative, and so 
distribute the major term, while the major premiss, being a particular 
affirmative, would not distribute that term, whether it were subject 
in the premiss or predicate. But the mconclusiveness of these four 
combmations cannot be rightly understood, as that of combmations 
of two negative premisses can be, without takmg examples m the 
several figures : the rules from whose truth it follows bemg them- 
selves a generahzation of what we discover m so domg. 

There remam eight combmations of prenusses, not excluded by 
any general rule, on whose vahdity we cannot pronounce without 
reference to the figure and the position of the middle term, viz. 

AA AE AI AO EA El lA OA 

It will be found that four of them are valid in the first figure, 
four m the second, and six in the third ; there are also five indirect 
moods of the first, or moods of the fourth, figure : making m all 
nmeteen moods. 

In the first figure, the middle term is subject of the major premiss 
and predicate of the mmor : hence m this figure 21 P 

1. The minor premiss must be a ffirmatiie for if it were iSdf 
negative, the conclusion would be negative, and so distri- P 
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bute the major term P ; the major term must therefore be distri- 
buted in the major premiss ; but as it is there predicate, it cannot 
be distributed unless the major premiss is also negative (smce 
no affiimative proposition distributes its predicate) ; we should 
thus have two negative premisses, or else an ilhcit process of the 
major term 

2 The major premiss must be universal : for since the mmor is 
affirmative, its predicate M, the middle term, will be undistributed ; 
therefore M must be distributed m the major premiss , and for this 
purpose the major premiss, of which it is the subject, must be 
umversal These rules however do not hold for the indirect 
moods. 

In this figure, therefore, the premisses AE, AO are invalid, by 
rule 1 : I A, OA by rule 2 ^ , AA, EA, AI, El are vahd. The 
conclusions which they yield will be respectively A (umversal 
affirmative), E (umversal negative), 1 (particular affirmative), and 
0 (particular negative) , and the moods — ^m which the quantity 
and quahty of the conclusion are indicated, as well as of the pre- 
misses — are AAA, EAE, All, EIO Their names are Barbara, 
Celarent, Darn, Feno But m the first three of these moods, as wo 
have seen, the converse conclusions can also be drawn ; and with 
the premisses AE, IE, a particular conclusion follows denying 8 of 
P , and so we get also the indirect moods AAI, EAE, All, AEO, 
lEO, whose names are Barahpton, Celantes, Dabitis, Fapesmo, 
Frisesomorum 

In the second figure the middle term is predicate m both P M 
premisses : hence m it 8 M 

1. One premiss must be negative, for otherwise the middle 8 P 
term would be undistributed 

2. The major premiss must be universal . for smce one premiss is 
negative, the conclusion wiU be negative, and so distribute the major 
term P P must therefore be distributed in the major premiss ; 
i. e. as it is here the subject thereof, the major premiss must be 
umversal. 

Hence the premisses AA, AI, I A are invalid, by rule 1 : the 

^ e g. from the premisses Contemporary evidence is of great historical value. 
Tradition is not (or Some inscriptions are not) contemporary evidence, it cannot 
be inferied that Tradition is not (or Some inscriptions are not) of great historical 
value {AE, AO) from the premisses Some pointed arches are (or are not) four- 
centred, All Gothic arches are pointed, it cannot be inferred that All Gothic 
arches are (or are not) four-centred {I A, OA). 
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premisses OA (and I A again) by rule 2 * ; EA, AE, El, AO are valid. 
The moods are therefore EAE, ABE, EIO, AOO ; their mood-names 
are Cesare, Camestres, Festino, and Baroco. 

In the third flgure the middle term is subject in both M P 
premisses : hence in it AI S 

1. The minor premiss must be affirmative, for the same reason S P 
as m Fig 1 (the major term, m both figures, being similarly placed 
m its premiss) 

This rule excludes the premisses AE, AO^ ' the remammg com- 
binations, AA, Al, EA, El, lA, OA, are valid. But because the 
mmor term in this figure is predicate of the minor premiss, and the 
latter is affirmative, the mmor term will not be distributed m it ; 
hence it must not be distributed m the conclusion , and therefore in 
aU cases 

2 The conclusion will be particular. 

The moods are consequently AAI, All, EAO, EIO, lAl, OAO : 
their mood-names are Darapti, Datisi, Felapton, Ferison, Disamis, 
Bocardo 

[It is impossible at this point to pass over the so-called fourth 
figure. We have seen above (pp 268-269, 279) that in the first 
figure, besides the four direct moods, there are five ‘ indirect ’ 
moods, i e moods m which the conclusion affirms or denies the mmor 
term of the major In so describmg these moods, we base the dis- 
tmction of major and minor terms on their meanmg ; the major 
term is the more comprehensive ; it signifies the general nature of, 
or some element in, the bemg of that real subject which the mmor 
term stands for. If we consider ‘ terms of thought ’ wo may say 
that the minor is characterized by the major, not vice versa This 
relation is natural between two terms, when (as m Fig. 1) we can find 
a middle term predicablo of one of them, and the other of it. But 
two terms of which the same predicate may be respectively affirmed 
and domed (as in Fig 2), or which may be affirmed, or respectively 
affirmed and denied, of the same subject (as m Fig 3), need stand m 
no such relation. And if this relation is ignored, and bemg major 
or minor term is made to consist barely in being predicate or subject 
of the conclusion, then we cannot describe any mood as a ffirming or 

^ e.g from Some (or All) daisies have a great number of flowers voUhin 
a single calyx. All (or Some) compositae have a great number of flowers within 
a single calyx it cannot be inferred that Some, or All, compositae are daisies 
(AA, AI, lA) nor from Some annuals are not (or are) hardy. All poppies are 
hardy, that Some poppies are not (or are) annuals {OA, lA) 

“eg fiom the premisses All osttiches have wings. No ostriches can (or 
Some ostriches cannot) fly, it cannot be infcried that No creatures that can fly 
have wings or that Some creatures that can fly have no mnga {AE, OA). 
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[denying in its conclusion the minor of the major. Instead therefore 
of the scheme ^ 

(1) M P What IS sensible is in tho mmd 
S M Material thmgs are sensible 

P S Some things m the mind are material things 
we must have the scheme 

(2) P M Material things are sensible 

M S What IS sensible is m the mmd 
S P Some thmgs m the mind are material things. 
Aristotle, as already remarked, did not recognize a fourth figure, 
but he recognized the possibility of concludmg mdireotly m the first 
figure, though not as a thmg peculiar to the first. In one place he 
says ® • ‘ It IS clear that m aU the figures, when there is no [direct] 
syllogism, if both premisses are affirmative or both negative nothmg 
at all necessarily follows, but if one is affirmative and one negative, 
and the negative is universal, a syllogism ahiays arises with the 
mmor as predicate to the major . e g if all or some B is A, and no 
G IS B for, the premisses bemg converted, it is necessary that some 
A is not G. And similarly m the other figures ; for by means of 
conversion a syllogism always arises' This covers the moods 
Fapesmo and Frisesomorum m Fig 1. Elsewhere he pomts out 
that ‘ whereas some syllogisms are universal [m their conclusion] 
and some particular, those which are umversal always have more 
conclusions than one , of those which are particular, the affirma- 
tive have more conclusions than one, but the negative have 
only the [direct] conclusion For the other propositions convert, 
but the paiticular [negative] does not ’ ®. He means that any syllo- 
gism concludmg to E, No is P, gives also, by conversion of that, 


^ It will be noted that the real terms indicated by 8 and P respectively 
in (1) are indicated by P and 8 in (2), because in (1) 8 and P symbolize 
minor and major in the sense of less and more comprehensive, in (2) minor 
and major in the sense of subject and predicate of the conclusion, and what 
IS minor in the former sense is major in the latter, and vice versa. 

* . 4710 ! Pn a Vll 29-* 19 ^rj\ov Sf Kai oti iv arraai ToU o-pfi/jiaaiv, Srav firi yivr\rai 
avWnytaiiOSj harryyopiKSyv fitif fj oTcpijriicuv itficjlOTeptDV ojrruv rav opuiv ovSev o\(oe 
yiverai avayKainVy KtiTrjyapiKOV dt leal arepijriKoVf KaOoXov XrjtjldfVTOs tov errepijnieou 
dti yii (Tai avWoyiaiiOS tov cXurravos axpov ■npos to peiCov, ainv el to pev A iravTi 
■nf B ^ Tivi, TO fie B p.i\!SevX Ta F" dvTurTpt<j>oper<»y yap tS>» irpordcreoiv dvdyxq to F 
Tivi T^ A pq virdpxfiv, opolas Si icdirl t5v eVe'poov vxipuTuV del yap yiiieTot Sid 
TTfT dvricrrpo0^e avWoytrrpos, It IS plain that OTav pq yii^qTai a’vWoytapoT 
means ‘ when there is no direct syllogism *. 

'* Anal Pn. /3 1 . 53‘ 3 e’lrc! S' oi piv xaBdXov rav avWoyurpSni eiaiv oi Si Kara 
pepos, oi pev xaBoXov irdpres del irXet'o) (TvXXoyi'foiTai, t£v S’ ev pe'pei ot piv Karij- 
^opiKol TrXeioj, 01 fi' diro^ariKiH to avpieepaapa povov, ai piv yap ciXXat npoTaaeis 
avTta-Tpeipova-tVf q fie oTepqTiKq ovk dvrttrrpe^^f. What Aristotle says heie 
would cover the Subaltern Moods (of. p. 285, infra ) , but he had not got 
them in his mind , he would not have regarded them as diawing a diftcrcnt, 
but part of the same, conclusion. 
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[the conclusion No P is iS, and any concluding to A or 1, All iS is P 
or Some S is P, gives also the conclusion Some P vi 8 \Ye have 
therefore here a rerognition of the possibility of the othei lliieo 
induect moods of Fig 1, Barahpton, Cclantcs, and Dalutis uhose 
conclusions are merely the conserse of those vhich follow directly 
fiom the same premisses in Barbara, Celarcnt, and Darn 

These observations are apphed to all thiee figures, because 
Aristotle thought that in the second and third also the major and 
minor terms, though not distmguishable, as m the first, by haiing 
different positions m the premisses, could jet be distmguished by 
their meaning, so that w e could tell u hcther a sj llogism cone hided 
ducctly or indirectly, and distmguish, e g , between concluding 
directly m Camestrea and mdireetly m Cesare, or directly and 
induectly m Darapti And sometimes this may be done To 
be rock is of the bemg of all granite, to be granite is not of the 
being of all rock ; hence ‘ rock ’ and ‘ granite ’ are bj' their meanmg 
relatively major and mmor. Now from the premisses 

Some rocks are sedimentary 
Granites are not sedimentary 

I cannot conclude that Gramtes are not rocks ; but I can conclude, 
indirectly, that Some rocks are not gramtes Again, in ga'^es 
lighter than an, to be lighter than air is a character of the gas, not 
vice versa , hence from the premisses 

Steam and hj drogen aro hghter than air 
Steam and hj drogen are ga^cs 

the natural conclusion is that Some gases are hghter than air, 
though the com erse, that Some things lightei than air are gases, 
also follou? But often enough m the second and third figures 
there is nothing m their meanmg to make us regard one of two 
terms as major and the other as mmor, rather than vice versa, and 
then then position m the conclusion must be taken to decide it And 
if we make that decide it always, there is stdl no syllogism m Figs 2 
and 3 which cannot foimally be refen cd to one of the dnect moods. 
The aboi e example m Fig 2 may be treated as m Festmo, thus : 

Gramtes are not sedimentary 
Some rocks are sedimentary 
Some rocks are not granite 

and with premisses A and E m Fig 2, according as the subj'cct of 
A or of P is predicate m the conclusion, the syllogism may be referred 
to Camestres or to Cesare , for each mood yields the converse of the 
conclusion of the other From the premisses 

Spiders have eight legs 
I^cts have not eight legs 
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[it IS more natural to conclude m Cesare that Spiders arc not insects 
than in Camestrcs that Insects are not spiders, because ‘ insect ’ is 
a more generic term than ‘ spider But whichever conclusion is 
drawn, the syllogism can be referred to a mood whose form covers it. 
So with Fig 3, which has no umversal conclusions , an indirect 
syllogism with premisses A A still has the form of Darapti, an mdirect 
syllogism with AI or I A the form of Datisi or Disamis. But m 
Fig 1 it IS otherwise. Here, if we draw the mdirect, or converse of 
the direct, conclusion m Barbara, Celarcnt, or Darn, we cannot by 
transposing the premisses make the premiss contaming the predicate 
of the indirect conclusion the major premiss, and yet preserve the 
scheme of the figure, because m this figure the middle term has not 
the same position m both premisses, and their transposition alters 
the position of it, and so, if the figure of a syllogism is detei mined 
by the position of the middle term, alters the figure also And if from 
the premisses AE or IE, which have no direct conclusion m this 
figure, we draw the indirect conclusion, and therefore treat E as 
major premiss because contaming the predicate of the indirect 
conclusion, agam the middle term becomes predicate and the mmor 
subject of its premiss, and the scheme of the figure is altered. Thus 
it 13 easy to see why the mdirect moods of Fig 1 came to be regarded 
as belonging not to Fig 1 at all, but to a separate fourth figure. 
For in many syllogisms of Figs. 2 and 3 there is nothmg to settle 
which shall be called the major and which the mmor term but their 
position as predicate or subject of the conclusion And setthng it 
thus, w'e do not need to admit mdirect moods m these figures Only 
those syllogisms then remam outstandmg w’hich m Fig 1 from pre- 
misses that admit of no direct conclusion diaw' mdirect conclusions, 
or from premisses that yield direct conclusions draw the converse 
of those. These syllogisms, if the distinction of major and mmor 
terms is still made to depend on their position m the conclusion, do 
not belong to the scheme of Fig 1, and a fourth figure is therefore 
instituted, m which the middle term is predicate m the major 
premiss and subject m the minor. 

That what Aristotle notices about the three figures generally, in 
the passages quoted above, works out rather differently m the 
first and m the other two w as very early noticed ; and an exphcit 
recogmtion of the five mdirect moods as supplementary moods of 
Fig 1 IS attributed to his pupil and successor m the Lyceum, Theo- 
phrastus 1 If Averroes is right in saying that Galen w'as the first to 
regard them as belonging to a distmet figure,® the view of Theo- 
plnastus held the field for some five centuries. Avenoes himself 

^ V. Prantl, i 3C5, Abschn. v. Anm. 46, whore tlio passages from 
Alexander, who ascribes the addition of these moods to Theophrastus, are 
quoted 

* Prantl, i. 670-674. 
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[disagreed with Galen, and in this he T\as followed by Zabarella.^ 
one of the best of the scholastic commentators on Aristotle, whose 
Z)e Quarto Figura HyUogisnu Libei is still worth reading on the sub- 
ject ; though m the reason he gives for not regardmg the Galenian 
as really a fourth and independent figure ho relics in part upon the 
questionable analysis which regards all syllogism as an application 
of the principle called the Dictum de omni et nullo (cf infra, p 296). 
The real objection to Galen’s view is that it implies a defective 
insight into the character of the thinking m these forms of argument, 
and treats the sydlogism too much as a matter of verbal manipulation. 
In the fourteenth chapter an endeavour is made to explain the 
grounds on w hich this verdict rests The external and mechanical 
way of regardmg syllogism, which underlies the reference of these 
moods to a fourth and separate figure, finds what is hardly more 
than its logical issue m some of the later scholastic writers, who 
erect separate moods on no better ground than the order in which 
the premisses are enunciated, without there bemg any actual 
difFerence in the premisses or conclusion ® 

Gi anted, however, that we are to acknowledge a fourth figure, 
the following will be the special rules of it it must be remembered 
that as referred to this figure w e call that premiss the maj or w hich as 
referred to the first figure we should call the mmor, and vice versa. 

1 If either premiss is negative, the major must he universal ; for if 
either premiss is negative, the conclusion must be negative, and 
will distribute the major term , which m this figure is subject of 
the major premiss , and if it is to be distributed there, the premiss 
must be universal (cf Fig 2) 

2 If the major piemiss w affirmative, the minor must he universal : 
for the middle term, as predicate of an affirmative proposition, will 
not be distributed m the major premiss ; it must therefore be dis- 
tributed m the mmor premiss, where it is subject , and therefore 
the minor premiss must be universal 

3 If the minor premiss is affirmative, the conclusion viill he par- 
ticular for the min or term, as predicate of an affirmative proposi- 

^ And by others, e g Lambert ot Auxerre, thirteenth century med , quoted 
Frantl, iii 30, Abschn xyii Anm 121. 

‘eg Petrus Mantuanus, quoted Prantl, iv 178 Petrus, in the edition 
of his Logica dated 1492, gives as an example of a syllogism in Cesare, 
‘ Nullus homo cst lapis, omne marmor cat lapis, igitur nullum marmor est 
homo ’ If the conclusion drawn from the premisses enunciated in this order 
IS ‘ Nullus homo est marmor he calls the mood Cesares , but were they 
enunciated in the opposite order, and the latter conclusion drawn, he would 
call it Camostres. By such and other even more questionable methods, 
Petrus compiles fifteen moods in Fig 1, sixteen in Fig 2, eighteen in Fig 3, 
and eleven in Fig 4 Cf also Crackenthorpe, Logicae Libn Quingue, Oxoniae, 
1670, p. 107, who appears to treat the moods of Fig. 4 and the udirect 
moods of Fig. 1 as two different things. 
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[tion, will not be distributed m the premiss, and so must not be 
distributed m the conclusion, which will therefore be particular. 

Honco the premisses OA are mvalid by the first rule : AI and AO 
by the second ^ , A A, AE, EA, El, I A are valid , but A A wiU afford 
only a particular, instead of an umversal, conclusion. The moods 
are thus AAI, AEE, EAO, EIO, lAI , and their mood-names, as 
moods of the fourth figure, are Bramantip, Camenes, Fesapo, 
Fresison, Dimaris. 

The complete memona technica, with the fourth figure replacing 
the indirect moods of the first, is commonly given in English text- 
books nowadays as follows * . — 

Barbara Celarent Dam Ferioque prioris ; 

Cesare Camestres Festino Baroco secundae ; 

Tertia Darapti Disamis Datisi Felapton 
Bocardo Fcrison habet , quarts msuper addit 
Bramantip Camenes Dimans Fesapo Fresison. 

Qumque subalterm, totidem generahbus orti, 

Nomen habent nullum, nec, si bene colligis, usum. 

The meaning of the last two hnes is explamed in the next 
paragraph ] 

It will be noticed that in five out of these mneteen moods the 
conclusion is universal, viz. in Barbara and Celarent in Fig 1, Cesare 
and Camestres in Fig 2, and Celantes m Fig 1 { = Camenes m Fig 4). 
It IS, of course, possible a fortiori to draw the particular, or subal- 
tern, conclusion m any of these cases , and the syllogism is then 
said to have a weaLened conclusion, or to be m a subaltern mood. 
Subaltern moods ivould be used by no one w’ho was asking what 
could be inferred from given premisses , for it is as easy to see that 
the umversal conclusion, as that the particular, can be drawn from 

^ c g fiom the premisses Some change is not motion, All motion is change, 
it cannot be infeiied that Some change is not change (OA) nor fiom All 
great critics are scholars. Some scholars are pedants, that Some pedants are 
great critics (AT) noi from All members of the Government belong to the party 
in power. Some of the parly in power are not in the Cabinet, that Some of the 
Cabinet are not members of the Government (AO). 

‘ 1 have not been able to trace this form of the mnemonic verses any 
further back than to Aldrich’s Artis Logicae Rudimenta A good many 
writers have tried their ingenuity in devising variations upon the original 
lines. Watts has a version recognizing only fourteen moods, the indirect 
moods of Fig 1 appearing neither in that capacity nor as moods of Fig 4. 
Sir William Hamilton (Discussions, p CG6) also offers ‘an impiovemcnt of 
the many various oasts of the common mnemonic verses ’ But the reader 
will probably widi foi no more In various modern textbooks, Baioco and 
Bocaido aie spelt with a k, in older that c medial may not occur with 
a different meanmg from c imtial. 
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them. But in scekmg for the proof of some particular proposition, 
we might very likely find premisses that nould really prove the 
universal , yet, since n e are only using them to prove the particular, 
our reasoning u ould fall into one of the subaltern moods. Still, we 
should see that our premisses proved more than we had set out to 
estabhsh, and substitute at once the wider thesis , the subaltern 
moods are therefore of httle importance, and are not included in the 
enumeration of valid moods of syllogism 

[It would have been possible to determme what moods are possible 
in each figure, without enunciatmg the special rules (as they are 
called) of the different figures. It might merely have been pomted 
out, e g , that m the first figure AA w ould yield an A conclusion, 
AE mvolve an illicit process of the major term, AI yield an I 
conclusion, AO again mvolve an illicit process of the major, EA 
yield an E, and El an 0 conclusion, I A and OA involve an undistri- 
buted middle. And if it were asked why the mood lAI is mvalid 
m this figure, the proper answer is not because m the first figure 
the major premiss must be universal (though that is the second rule 
of this figure), but because such a combmation of premisses m it 
involves an undistributed middle , the rule being directed to 
avoiding this fallacy, and not the fallacy condemned because it 
breaks the rule. The rules, however, if the grounds on which they 
rest aie understood, give m a general form the prmciples which must 
be observed m each particular figure Therefore the knowledge of 
these rules helps us to master the theory of syllogism ; but only if 
then grounds are understood. It is better to know what moods are 
mvalid m each figure, and what fallacy they severally commit, than 
to know the special rules and apply them in a mechanical manner, 
without bemg able to justify them.] 



CHAPTER XIII 


OP THE REDUCTION OP THE mPERPEOT 
SYLLOGISTIC PIGURES 

Aristotle distinguished between syllogisms which were only 
valid (dvvaToi) and syllogisms which were perfect (re'/Vetot) In the 
latter, the necessity of the inference appeared sufficiently from the 
premisses as they stand ; in the former, they required to be supple- 
mented, in order that it might be seen. The second and third 
figures, in his view, were in this plight. Their validity, thoimh 
real, needed proving, by means of the first figure. By conveitiiig 
one of the premisses in the two imperfect figures, he shoved that ve 
might obtam a syllogism in the first or perfect figure, either with 
the same conclusion or with one from which that could be recovered 
by conversion , where this direct method of vahdatmg an imper- 
fect mood fails, ive can still validate it indu’ectly, by proving, in 
a syllogism of the fiirst and perfect figure, that the falsity of its 
conclusion is inconsistent with the truth of its premisses ^ 

The process of exhibitmg by the help of the first figure the validity 
of syllogisms m the other two (or three) is called Reduction A 
knowledge of the method of reducing the imperfect moods to moods 
of the first figure belongs to the traditional part of the theory of 
syllogism. The present chapter will explam this ; in the next we 
must ask whether the process of Reduction, sanctified by the tra- 
dition of many centuries, is really necessary, in order to vahdate 
the imperfect figures 

Directions for Reduction are concealed in the mood-names of 
‘ Barbara Celarent Those who have thoroughly mastered the 
theory of syllogism wrill see at a glance how a given imperfect mood 
may be reduced ; but the mood-name enables one to do it, as it were, 
with a mechanical correctness. 

* This method of establishing the validity of a syllogism per impossibile is 
applicable to all the impeifect moods ; but the direct method was picfciicd 
where it is available. 
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Reduction, as already stated, is either direct or indirect. Direct 
Reduction of an imperfect mood to the first figure consists in 
showing that horn premisses either the same as m the origmal 
Ejllogism, or inferred immediately by coniersion from these, the 
ongmal conclusion, or one from u hich it can be immediate! j inferred, 
follows m the first figure 

As the figures are distinguished from one another b}' the position 
of the middle term m the premisses, it is plain that, to reduce a 
figure from one of the imperfect figures to the first, u e must alter the 
position of the middle term. In the second and third figures, it 
occupies the same position in both premisses, being predicate in the 
second, and subject in the third, ■fthereas in the first figure it is 
subject of the major premiss and predicate of the minor. We must, 
therefore, convert one premiss of a sj Uogism m the second or third, 
m order to reduce it to the form of the fiist In the second w e should 
naturally convert the major, for there it is m the major premiss that 
the middle term is out of place , m the third, the mmor. But it 
may happen that this uould give us a combination of premisses 
uhich, m respect of quahty and quantitj’, cannot stand ; e g m a 
syllogism m Disamis (Fig 3), by convertmg the minor premiss A, ue 
should get the combination 11, nhich jields no conclusion. We 
therefore have sometimes to tianspose the premisses, mahmg our 
original mmor premiss the major, and vice versa, and converting m 
the second figure that uhich becomes the major, m the third that 
vhich becomes the mmor Where the premisses are transposed 
to make a syllogism m the first figure, they uill give a conclusion 
in uhich the terms of the origmal conclusion have been transposed 
likewise ; and it u ill be necessary to convert this conclusion m order 
to recover that of the origmal ‘ imjierfect ’ syllogism 

By way of illustration, we may take the foUowmg example in 
Camestres, the form of which, as mdicated by the vowels of the 
mood name, is 

All P is Ilf 
No jSf is if 
/. No j 8 is P 

If we were to argue that a spider is not an insect because it has not 
BIX legs, our argument w ould fall quite naturally mto the above form : 
Insects have six legs 
The spider has not six legs 
The spider is not an insect. 
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Now if we want to get the same conclusion in the first figure, we 
camiot convert the major premiss ; for that would give us a parti- 
cular major 

Some ammals with six legs are insects 
and no conclusion as to vliether a spider is an insect or not would 
follow 1 We must therefore convert the minor premiss, which 
being E can be converted without change of quantity • and trans- 
posing at the same time, form the syllogism m Celarent : 

No animal with six legs is a spider 
Insects have six legs 
No mscct is a spider 

From this conclusion we can recover by conversion the original 
conclusion 

The spider is not an insect 

Had our argument run slightly differently, to the effect that the 
spider IS not an insect because it has eight legs, it would have fallen 
into a syllogism in Cesare : 

No insect has eight legs No PiaM 

The spider has eight legs All 5 is M 

The spider is not an insect No is P 

Here the major premiss can be converted simply, being E : and 
transposition is not required The preimsses 

No ammal with eight legs is an insect 
The spider has eight legs 

conform to Celarent, and yield at once the origmal conclusion. 

The indirect moods of the first figure (the moods, as others regard 
them, of the fourth figure) fall into two groups, when we wish to 
show that their conclusions (or others yieldmg them by conversion) 
can be obtamed directly in the first figure from the same premisses 
(or from premisses which these yield by conversion) Three, 
Baralipton, Celantes, and Dabitis, simply draw the converse of the 
conclusion which the same premisses yield directly in the first 
figure ; aU we have to do therefore is to draw the direct conclusion 
and convert it. But Fapesmo and Frisesomorum yield no direct 
conclusion. From the premisses 

Every soldier serves his country 
Women are not soldiers 

^ Though it would follow by an ‘indirect conclusion’ in Fiisosomoium 
that some insects are not spiders. 

1778 


V 
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I cannot infer that Women do not serve their country. The only 
conclusion is that Some who serve their country are not women. 
Now if this is to have the form of a direct sjllogism in the first 
figure, v;<men must be the major term, soldiers the minor but if 
‘ Women are not soldiers ’ were the major, and ‘ Every soldier serves 
his country ’ the minor premiss, the terms would occupy the i^rong 
positions in the premisses To obviate this, I must convert both 
premisses ; then indeed I shall get the syllogism 

No soldier is a woman 

Some uho serve their country are soldiers 

Some who serve their country are not women 

which does prove my origmal conclusion in a direct mood of the 
first figure, Eeno , though whether it is the most natural way of 
removing any doubts I may have had about the vahdity of the 
indirect inference m Eapesmo must be considered m the next chapter. 

[If these moods, instead of being regarded as belonging to the 
first figure are placed in a fourth, their reduction will be formally 
a httle different To reduce the first three, we shall simply have 
to draw the conclusion which naturally follows from the same 
premisses m the first figure, and then convert it , but this will now 
be said to mvolve transposition of the premisses , for w hat is major 
regarded as in the fourth figure is minor regarded as m the first, 
and vice ver=a thus 

Fig 4 Bramantip Fig 1 Barahpton. 

Men of stout heart are free The free are happy 

The free are happy i Men of stout heart are free 

Some who are happy are of stout heart 

The premisses m Barahpton are premisses in Barbara , those in 
Bramantip are not so, till they are transposed 

On the other hand, in the last two moods only conversion and not 
transposition w ill now be necessary , for the fourth figure already 
regards the universal negative premiss in Fesapo or Fresison 
(=Fapesmo or Frisesomorum) as the major, because it contams 
the term which is predicate in the conclusion, though it is subject 
in the premiss , conversion will bring it to the position which the 
major term should hold m its premiss m the first figure ; and so 
with the minor ; and our origmal conclusion then follows in Ferio ] 

Whether, in reducing a syllogism of any imperfect mood, the 
premisses need transposing ; which, if any of them, must be con- 

^ TO eSiaiitov ri i\tv6epov, r& S’ AtvStpov ri upwaircr, Thao. iL 43. 
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verted ; whether we have to convert the conclusion obtained in the 
syllogism of reduction, in order to recover the original conclusion ; 
and in which mood of the first figure the validatmg syllogism will 
be — all these matters are mdicated by the consonants of the mood- 
names. The sigmficant consonants ^ are : 

I. tha initial, always the same as that of the mood in Fig. 1 to 
which the imperfect mood must be reduced. 

2 m (= muta), which indicates that the premisses must be 
transposed. 

3. s ( = simpliciter), which indicates that the premiss, or con- 
clusion sigmfied by the precedmg vowel must be converted simply. 

i p { = per a^cidms), which mdicates that the same must be 
converted by limitation 

5 c ( = conversio syllogismi), which, occurrmg medially, indicates 
that we must employ the process of Indirect Reduction, to be 
ezplamed immediately. 

In order to illustrate the mechanical use of these instructions, 
it will be enough to work out in symbols the reduction of a single 
mood, Disamis. That, as the mnemonic tells us, is in Fig. 3 ; the 
middle term is therefore subject in both preimsses. The major, 
being indicated by I, is a particular affirmative, and the mmor, 
being indicated by A, an universal affirmative , the conclusion 
similarly a particular affirmative. Our syllogism is therefore to be 
of the type . — 

Some M is P I 

All M IS -S A 

.’. Some S is P I 

In reducing it, the m of the mood-name indicates that we must 
transpose the premisses, and the s that we must convert simply the 
premiss indicated by the vowel after which it stands ; the D that 
we shall so obtam a syllogism m Dani, thus : — 

All Jlf IS jS 
Some P ia M 
Some P ia 8 

* Except the initials, these are explained in the old lines—' 

Simpliciter verti vult 8, P verti per acci, 
ilf vult transponi, C per impossibile duel. 

If any one is horrified at the doggerel, he may be assured that much worse 
things could have been quoted in earher chapters. 

^ 1 e. not the conclusion of the original syllogism (which has to be obtained 
agam as it stood), but the conclusion of the mhdaling syllogism. 
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Th.e simple conversion of tins conclusion, enjoined by the a after 
the third vowel in Disamis, gives us 

Some S is P 

This process of Direct Reduction cannot be applied to the two 
moods, Baroco and Bocardo. The reason is obvious In order that 
the middle term may occupy a different position in the two pre- 
misses, as the first figure requires, one of the premisses in the second 
and third figures must be converted. In these moods, the premisses 
are an universal affirmative and a particular negative proposition. 
The latter, 0, cannot bo converted either simply or per accidens , 
the converse of .4 is / ; and so by converting that we should obtain 
two particular premisses. These syllogisms can, how ever, be 
validated by the process of Indirect Reduction. 

Indirect Reduction, or Reduction per impossibile, consists in 
show^ng, bj’ a syllogism in the first figure, against which no objection 
can be taken, that the falsity of the conclusion m the original 
syllogism IS mconsistent with the truth of its premisses. This is 
done as follows ; — 

Baroco is of the form 

All P IS Jf All negroes have curly hair 

Some S IS not M Some natives of Africa have not curly 

hair 

.'. Some jS is not P .’. Some natives of Africa are not negroes 

Now if this conclusion is false, its contradictory will be true, i e. 
that All natives of Africa are negroes. We can then combme this 
with our original major premiss to form a syllogism in Barbara, 
thus — 

All P IS Af All negroes have curly hair 

All jS 18 P All natives of Afiica are negroes 

.'. All S IS M All natives of Africa have curly hair 

But the conclusion thus obtained contradicts the original minor 
premiss ; hence if the origmal premisses are true, the conclusion we 
drew from them cannot be false, and our origmal syllogism is there- 
fore vahd 

The method of reducing a syllogism in Bocardo is the same : 
except that here by combining the contradictory of the conclusion 
with the original minor we reach a result mconsistent with the 
original major premiss ; while in the former case, by combmmg 
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it with the major, we deduced a conclusion contradictory of the 
minor. The medial c m the mood-name directs us to substitute for 
the premiss indicated by the vowd after which the c la ‘placed the 
contradictory of the conclusion.^ 

[All the imperfect moods could be validated in this indirect 
manner ® : take, e g , Darapti — All M is P, All M is S .• Some S is 
P , if this IS false, then No S is P , and All MiaS , .•. No M is P ; 
which IS mconsistent with the truth of the origmal major pienuss. 
The first figure, on the other hand, cannot be appealed to m order 
to confirm itself , if we suppose its conclusion to be false, and com- 
bine the contradictory thereof nith one of the premisses, it is only 
by a syllogism in the second or third figure that we can deduce 
a conclusion inconsistent with the other premiss ; e g. m Barbara 
(All M IS P, All iS IS JI •. All N is P) ; if the conclusion is false, then 
Some S IS not P , and All Jf is P ; Some 8 is not M — ^which 
contradicts the original mmor ; and again, Some 8 is not P, and 
All 8 la M . . Some M is not P — which contradicts the origmal 
major ; but the arguments are m the second and third figures ] 

^ It IS possible to validate the moods Baroco and Bocardo by the direct 
method, if we employ the processes of permutation, ond conversion by 
negation From Baioco we obtain a syllogism in Ferio, thus Baroco, AU 
P IS M, Some S is not 21 . Some 8 is not P : Ferio, No not-Jlf is P, Some S 
is not-il . . Some 8 is not P ; from Bocardo we obtain a syllogism in Darn : 
Bocardo, Some 21 is not P, All 21 is 8 . . Some 8 is not P : Darn, All 21 is 
8, Some not-P is 21 Some not-P is 8 . Some 8 is not P. Names have 
been given to the two moods in place of Baroco and Bocardo, by logicians 
who considcied these methods of reduction to be preferable, in which the 
piocesses to be followed are indieated. These processes have been relegated 
to a note, and the names suppressed, because there is no purpose in burdening 
what may be called the mechanical part of the theory of syllogism with any 
fresh refinements. ‘ Barbara Celarent ’ may be retained and explained, on 
histoiical grounds ; we need not add to it. On the other hand, the question 
as to whether the imperfect moods need validating, and if so, what is the 
most proper way of domg it, will be discussed in the next chapter 

* Though for Fig 4 the syllogism which employs the contiadiotory of the 
original conclusion as one of its premisses will yield a conclusion contiadictmg 
the converse of one of the original premisses. 



CHAPTER XIV 


OF THE PRINCIPLES OP SYLLOGISTIC 
INFERENCE 

Whebt I argue that because A=B and B = C, therefore A=C, 
my reasoning proceeds upon the same prmciple as when I argue 
that because X=Y and T =Z, therefore X=Z This prmciple is 
expre''ed m the fa milia r axiom that things which are equal to the 
same thmg are equal to one another. In the particular inference, 
A=B, B = G . . A=C, I do not deduce any conclusion from that 
axiom, as from a major premiss. It has indeed sometimes been 
contended that the argument is reaUy syllogistic ; that it should 
be WTitten 

Thmgs equal to the same thmg are equal to one another 
A and C are thmgs equal to the same thmg 
A and C are equal to one another.^ 

But the following considerations will show that this is not the case. 
Firstly, w'e may appeal to an analogous argument, m which a quan- 
titative relation is estabhshed between A and C on the ground of 
the quantitative relations of both to B, although the quantities are 
none of them equal If A is greater than B, and B is greater than 
C, A IS greater than C. Are we to mamtam that this inference 
should properly be wTitten 

Thmgs of which one is greater and the other less than the same 
thmg are greater the one than the other 

A and G are things of which one is greater and the other less 
than the same thmg 

A and C are greater the one than the other 7 
The cumbrousness of this would be no reason for refusing to recog- 
mzo it, if it were correct ; and if the other is correct, this must bo. 
Yet where, as m this case, it requires some violence and ingenuity 
to give a quantitative inference the appearance of a syllogism, it is 

1 Euchd, for example, wrote under the impression that this is the right 
way of stating snch an argument. 
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not habitually done ; and since men have been content not to force 
into the form of syllogism the inference ‘ A>B, B>G :.A>C’, 
it may be surmised that they would not have so dealt vith the 
inference ' A=B,B = G A=G had not been for the apparent 
ease of the transformation. But appearances may be deceptive ; 
and it must be noticed secondly, that in the syllogism which is 
supposed to represent the latter inference, viz. 

Things equal to the same thing are equal to one another 

A and G are things equal to the same thing 

A and G are equal to one another, 

our minor premiss and our minor term are both faulty. The minor 
premiss is not a correct statement of the grounds of our inference ; 
these are, that A and G are both equal to B, and therefore the 
major required is ‘ Thhigs equal to B are equal to one another *. 
And the minor term ‘ A and G ' is not really a subject of which wo 
demonstrate an attribute ; it is two subjects, which are shown to 
stand in a certain relation to each other. Thirdly, and chiefly, the 
so-called major premiss is itself established through the so-called 
min or and its conclusion. It is because I see that if A and G are 
both equal to B, they are equal to one another, that I recognize the 
truth of the general principle or axiom. If I were mcapable of 
recogmzmg the validity of the inference in the case of the three 
quantities A, B, and G, or X, T, and Z, I should not be able to 
recogmze the truth of the axiom. The axiom, therefore, is not one 
of the premisses from vhich we reason, when we argue that ' A =B 
and B=G A =G ’ : it is the principle in accordance with which we 
reason. If it wore domed, the vahdity of any particular inference 
that conforms to it would be denied also ; its truth is therefore 
mvolved in that of the particular inferences. But a man may see 
the validity of the particular inference, without formulatmg the 
axiom. This would not be so, if it were really a suppressed major 
premiss, and ‘A and G ’ a true mino r term. In the argument that 
‘ Silver is a good conductor because it is a metal every one recog- 
nizes that it is imphed that * All metals are good conductors ’ ; and 
without this premiss, the grounds of the inference are not apparent. 
But no one requires any further grounds for infcrrmg ‘A=G’, 
than are contamed in the premisses ‘ A =B and B = G 
We may therefore dismiss the attempt to reduce this argument 
to syllogistic form, and recognize in the axiom not a premiss but 
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the principle or canon of the argument. But the question then 
arises, w bother there is similarly a principle or canon of sjTogistic 
inference. Let us recall uhat was shown m Chapter XI, of which 
what has ]ust been said is only a corollary We there distinguished 
between an argument m which a relation of quantity was estab- 
lished between two terms, through their relation m quantity to 
a common third term . and an argument in which a relation was 
established between two terms m the way of subject and predicate, 
through their relation m that respect to a common third term , the 
latter bemg sjdlogism. Now the axiom ‘ Thmgs that are equal to 
the same thmg are equal to one another ’ is a pimciple of inference 
m the domam of quantity. It specifies no particular quantities, 
but states that tw'O quantities will stand m a certam relation (of 
equality) to one another, if they stand in certam relations (of 
equahty) to a third. May there not be a eorrespondmg principle 
in syllogistic inference — one which specifies no particular terms, but 
states that two terms will be related to each other as subject and 
predicate in a certain way, if they are so related in certain ways to 
a third term ? 

Such a principle has been supposed to be furnished in the Dictum 
de omni et nulla , and a consideration of this, and of other canons 
which have been proposed m its place, will throw a good deal of 
light on the nature of sjllogistic inferenee, and the difference 
between its different types or figures 

The phrase ‘ Dictum de omm et nullo ’ is really a short title by 
which to refer to a principle too long to enunciate always m full ; 
just as w e refer to statutes or papal bulls by their first w ord or tw o. 
The prmciple may be expressed thus — Quod de ahquo omm piaedi- 
catur [dicilur, s negatur], praedicatur [dicitur, s negatur] etiam 
de qualibet eiua parte What is predicated [stated, or denied] about 
any whole is predicated [stated, or domed] about any part of that 
w hole.^ 

^ I have quoted Zabarella’a formulation of the Dictum de Omm, de Quarla 
Figura Sjjllogismi Liber, Opera Logtea, Coloaiae, 15dl, p 115 A The words 
in squaie biackcts are not his There aie numerous valiants of no paiticular 
impoitance Ciackenthorpe (III 16, p 203 in od of 1070) gives ‘ Quidquid 
aliiimatur (s negatur) univeisahtcr de aliquo, idem afhimatui (s negatui) 
ctiam dc omm de quo illud piacdicatur This toim scenic, (.is 31.insLl 
lemaiks of Aldiioh’s) to be moic ncaily a tian'-lation ot the i).is->dge in 
the Categories than of that m the Anali/lits Tlie toimula ‘quod \alct 
do omnibus valet etiam de singuhs ’ (the reference for which I cannot now 
find) treats the major premiss nakedly as an enumciative judgement , the 
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If we take syllogisms in the first figure — and it is enough to 
consider Barbara and Celarent — ^the meamng of the principle will 

same tilw is implied in speaking of the middle term as a claas, as e.g. 
Whately and JBain do 

The passage in Aiistotle fiom which the Dictum de Omni was primarily 
derived is Anal Pii a l. 24*’ 26-30 to Se tv oXu eiviu Irepov iripa km to koto 
zravTos KaTrjyopeurdM doTtpov SaTtpov tovtov eoTtv, Xcynpfj/ to koto irai/roy 
KOTrjynpetadaij otov ptjBtv p \o0etu Tav Tov vnoKfipttfOVf koO* ov Barepov o6 
\f\BriiTeTai' Kill to kiito pT)&cvas iiirauras (‘That one term should he contained 
in another as in a whole is the same as for one to be predicated of all 
another And it is said to be predicated of all anything, when no part 
[ = logical part] of the subject can be found, of which the other term [the 
predicate] ivill not be true ; and to be predicated of none, similarly ’). 
Aiistotle IS here explaining the meaning of expressions which he is about 
to use in the Analytics, if mortal la predicated of animal or man koto navTos, 
it means that there is no animal (e g. man) or man (e g Socrates) who is 
not moital And no doubt that is involved in the truth of the universal 
pioposition , but it does not follow that Aristotle thought of the universal 
proposition as no moie than an enumerative judgement about every species 
(or individual) of which the subject-term can be predicated. He uses the 
formula to ptaov tariv ev oXm t<o irptoTto (‘ the middle is contained in the 
major as its whole ') as well as to npaTov KnTqyopetrai koto napTos tov peaov 
(‘ the major is predicated of all the middle ’) to indicate the relation of the 
major to the middle term in Fig 1 (and similarly with the relation of the 
middle to the minoi) , and oXov means a logical whole or umversal, not an 
aggregate of individuals. Elsewhere he says of that figure, tl yap t6 A koto 
rramoi tov B kci t6 B Kiiri TronTor roC F, apuyaq to A Kara miiToi tov F koti;- 
yoptiaBai' irpoTtpov yhp eipr/rai irSr to koto jravror Xeyonfii (‘ For if A is predicated 
of all B, and B of all C, A must be predicated of all 0 : for we have already 
stated what we mean by predicating of all ’) {Anal Pn. n. iv. 25*’ 33-4, 37-40). 
Doubtless if It IS involved in saying * All H is A ’, that every B is A, and in 
saying ‘ All C is H ’, that every G is B, then it is mvolved that every C is A ; 
but the univcisal proposition need still not be viewed as a statement aboutindi- 
viduals Indeed if it were, each paiticularC must be already known to beA in 
making the judgement ‘ All O is A and therefore the inference that all C is A 
would be unncccssaiy. Aristotle himself points this out in Anal, Post a i, and 
makes it plain that in his view the universal proposition was not an enumera- 
tive judgement about known individuals , and he hardly ever uses a singular 
term to illustrate the minor of a syllogism And although we must admit 
that in regal ding Fig 1 as the only perfect figure, and in exhibiting the 
necessity of the infcience in Fig 1 as he does in the words last quoted, 
Aristotle lays too much stress on the aspect of extension, and not enough 
on that of necessary connexion of characters within the subject, yet he 
largely corrects this himself in his account of demonstration, and he did not 
think that the essential meamng of the universal proposition, and what 
constituted the nerve of the reasoning, lay in the fact that it made an assertion 
about every individual falling under it. 

Theie is another passage sometimes quoted as the source of the Dictum, 
viz Cat 111 I** 10 (e.g Hansel’s AWncA, p 85, notea; Baldwin’s Dicfionary 
of Philosophy and Psychology, s. voo. Aristotle’s Dictum) The section runs 
as follows . oTop erepov KaO’ ertpav KiiTijyo/iijTai ins koO’ viroKeipepov, oaa Kara toO 
Karqyopovpepov Xiyerat, ndpra km Kara tov imoKtipipov ptjBqafTat, otop upOptoiros 
Kalll T«U TIPOS dpdpiOTTOV KOTqyOpetTM, TO &€ (cooil KOTn TOV apBpuTTOV' OVKOVP Kai 
Kara toD tipos dpBptonov KaTijyopqdqo'eTat to (uok* 6 yap Tie apBptoTTov Kat hpBptoirds 

e’oTi Kal ^^ 01 / (‘When one thing is predicated of another as of a subject de 
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be plain. All (or No) B is A, All C is 5 All (or No) G is A. Here 
it matters not for uliat ic il turns A, B, and C stand, any more than 

quo, all that is a^seited of the picdicatc nill be asseitcd of the subject as 
well , e g. man is piedicatcd ot a particular man [as subject de quo'], and 
animal of man, and thcrctoic animal will be predicated also of the particular 
man ; for the particular man is man and animal ’) But its context dispels 
any presumption that this passage is an enunciation of the Dictum There 
la nothing about syllogism in the Categories at all. In tlie previous chapter 
a distinction was made between dificicnt kinds of Si/ra — beings, or entities. 
Some vTTOKeifitvt ri riiur }eyerftt, iv vnoKeififva &£ oi/devi ftrrci/ : tlicy 

are said, or predicated, of a subject, but do not inhere in a subji ct ; man, 
e g , IS picdicated of Caesar, but not inherent in him. Others fv uttokfi/iei u 
tan, Kad' v^oKttfievov Rt oi^ti/os ^eytrat, they inhcie in a subject, but are 
not predicated of a subject; as Friscian’s giammatical knowledge inhered 
in the soul of Friscian, but is not predicable of any subject which could be 
said to be Fiiscian’s giammatical knowledge. Others again koO' vnoKniitvov 
Tf Xeytrai kol ev uro/fEipEvra taru, they both are predicated of a subject 
and inhere in a subject ; as knowledge is predicated of Fiiscian's grammatical 
knowledge, and inhcied m the soul of Fiiscian Otlicis, lastly, ovr’ iv vnoKti- 
litvtf ianv, mrt Ka6' vaoKtifitvov Xeytrai, they neither inhere in a subject 
nor are predicated of any ; such are concicte individuals, like Caesar and 
Friscian Here the opposition between Kuff {nroKtifievov \eytadai, being 
predicated of a subject, and tv xmoKttiitvo tivat, inhering in a subject, is 

g aiallel to that between essential and accidental predication. If I say of 
aesar that he is a man, of grammai that it is a science, of colour that it is 
a quality, those predicates give the general being of their subjects, the sub- 
jects are essentially those, or (as it may be put) are their subjects de quo. 
But if I say of Fiiscian that he is a giammarian, or of a map that it is 
coloured, grammar and colour are not what the soul of Friscian, and the 
map, essentially arc , they inhere in them, and the soul of Fiiscian and the 
map are their subjects tn quo In the language of the Calegoriea, that is in 
a subject, which being in anything not as a part of it cannot exist apart 
from that wherein it is ; tv v7roK,i^ita ^^tya, o tv nvi fiq as fitpos vrap^ov 
aSwarav x“P‘r tivai Toi tv ^ e’ctii' (ii 1® 24-25). Colour cannot exist except 
in a body, but is not a part of the body : nor grammar except in a soul, 
but it IS not part ot a soul 

Ujion these distinctions succeeds immediately the sentence quoted at the 
head of the last paragraph ; and it must clearly be interpreted w ith reference 
to them. The connexion seems to be as follows. There exist (1) individual 
substances, like Caesar, which are subjects de quo, and subjects in quo, but 
neither predicable of nor inherent in anything else ; (2) universal substances, 
like man, predicable of individual substances, and not inherent in anything ; 
(3) individual attributes (or accidents), like Friscian’s grammatical knowledge, 
which IS a subject de quo, because the universal attiibute is predicable of it, 
and it of no attiibute else, but is not a subject in quo, being itself inherent 
in an individual substance, not that wherein anything inheres ; (4) umversal 
attributes, like knowledge, predicable of individual attributes and inherent 
in individual substances. Man then is not an viroKtiptvov or subject, but 
IS predicated of a subject; nevertheless we find terms predicated of man, 
in such a proposition as ‘ Man is an animal ’. What then is animal ? for it 
IS not a subject, and apparently not predicated of a subject, for man is not 
really a subject. The answer is, that animal is really predicated of the 
subji ct whcicof man is picdicated, and theiefore, like man, falls into the 
second of the above classes. 

If we consider this dootnne on its own account, it is open to considerable 
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in the axiom of equals it mattered v’hat real quantities were intended. 
Whatever they are, suppose that A can be affirmed or demed of all B, 

oriticism There is the same failure to distinguish different senses of InoKfi- 
lievov, subject, as in LIill’s discussion of connotative terms (cf. quotation 
supra, p 148). As subject de qua, it is the individual, whether substance 
or attribute, the instance of an universal ; as subject tn quo, it is the mdividual 
substance. Thus in iclation to knowledge, the grammatical knowledge of 
Fnscian is a subject de quo, as in lelation to man, Priscian is , and language 
allows me to say that the former is a knowledge, and the latter is a man. 
But again in relation to knowledge, Pnscian, or the soul of Priscian, is the 
subject in quo , and language allows me to say not that Priscian is a know* 
ledge, but that he is knowing, though both man and knowledge are sometimes 
said to be ‘ predicated of ' Priscian : clearly not in the same sense When the 
subject of a picdicatc is its subject de quo, then if the predicate is in the 
category of substance, the subject is a substance , if the predicate is in some 
other category, the subject is m that category, but when the subject of 
a predicate is its subject in quo, the subject is a substance, the predicate in 
some other category than substance Now the language of the Greek, 
when it distinguishes xud' hirnKdjitvnu \iyeir6ni and tv UTroKFifiEfb) thin, being 
predicated of a subject and inheiing in it, docs not suggest that the word 
imanelufvoii, subject, has any but one sense , the difference is put as if Ijmg 
in the relation of the predicate to it , but really to be a subject of inherence, 
or substance, is not the same as to be a subject de quo, or individual, though 
some individuals are individual substances 

There is a further difficulty in the passage. It professes to distinguish 
kinds of ovTo, things or entities Now when we say that an attribute inheres 
in a substance, uo mean, according to the teaching of the passage, that an 
individual attiibiite inheres in an individual substance ; and these are rightly 
distinguished as things of different kinds But when we predicate somcUiing, 
whether substance or attribute, of its subject de quo, we do not mean that 
an individual is the universal of which it is an instance. ‘ His grammatical 
knowledge inheres in Priscian’ ; here the uords II is grammatical knouledge 
denote an individual attribute, and Pnscian denotes an individual substance. 
But when I say that Pnscian is a man, or that attiibute of his a knon ledge, 
man docs not denote an universal substance, nor knowledge an universal 
attribute Yet these arc what are said to be predicated of their subjects 
de qua We have seen {supra, pp 33-35) that the same abstract term is 
commonly used as a general name of attributes, and as name of the universal 
whereof they are instances But heie the general concrete term is treated 
as the name of the universal whereof individual substances aie instances, 
and man is said not to be, but to be piedicablc of, a subject The word ‘ man ’ 
IS doubtless so predicablc ; but what it denotes is some individual subject. 
Aristotle however treats general concictc names as names of univcisals. 
In de Interpr. vu. 17“ 38-*>l we are told th.at some things are universal, some 
individual ; universal, what can be picdicated of more than one, individual, 
what cannot ; man e. g. is an universal, Callias an individual (eVd 8’ earl 

Tu pev KadoKov TOip ir pay porta v to 8c Kaff cKnerroe Acycu 8c kuBoXov ptv h cttI 
irKei6vcav itetllVKe KargyapeiaBat, koB* eicaoToe 8c o pg, olov ttvBptaros pev rtav 
KaB6\ov, KaXXiar 8c Tap stiff Ikootop’ kt\ ). 

But whatever the scruples which the whole passage raises, the words in 
question are far from enunciating the Dictum de omni et nullo In the 
syllogism ‘ All men are animals, Socrates is a man • Socrates is an animal 
it indeed Aristotle would have called that a syllogism (cf infra, p.Z2i) — 
man is predicated of Socrates as mB’ viroxcijicvov, as its subject de quo, and 
animal xar apBpairov Xc'ycrai, not {p ipBpair^ corfi', it IS predicable of, not 
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it can be afSrmed or denied of each particular subject, C or any other, 
included in B. Here, accoiding to a tradition which has been 
strong, IS the fundamental pmiciple of syllogistic inference. In 
this Dictum is nakedly displayed what is the nerve of our reasoning, 
whenever we syllogize in the concrete It is the assurance that A 
IS true of all B, which satisfies us that it is true of this B, mz of 
C ; the business of reduction is to bring imperfect s} llogisms into 
a form, in which we can see at once that the prmciple applies to 
them , and the title of the first to be the perfect figure hes in its 
conforrmng to the formula of the Dictum de omni et nullo 

There are several objections urged agamst the claims of this 
formula. In the first place, it suggests the ‘ normnalist ’ doctiine 
expressed by Hobbes, w hen he said that reasoning is but the right 
ordering of names m our affirmations It suggests that our giound 
for affirmmg or den 3 ’mg that G is A hes m the fact that A is said of 
all, or no, B, and B is said of C. Clearly it is because w e believe 
that B IS A, and G is B — ^not because B is called A, and G is called 
B — that w e assert the conclusion How ever, this nominalist inter- 
pretation of the Dictum is not nccessarj’ , it is not as thus inter- 
preted that it will be here discussed , and therefore this objection 
may be dismissed 

It may be said secondly, that if the reduction of the other figures 

inherent in man, being in the same category, and its general being , animal 
thciefoic IS predicated of Sociates as its subject de quo, i e boeiates is an 
animal The conclusion is justified by the rule in the Catcgoiics But to 
most syllogisms it has no application ‘ All organisms aie moital, tlan is an 
oigamsm . . Man is mortal ’ Here the minor term is not an 
or subject de quo, in the sense of the passage in the Categories, but some- 
thing predicated of a subject, and though the middle is prcdicable of the 
minor, the major is inherent in the middle Again if Pnscian was a giam- 
marian, and a grammarian is scientific, Friscian was scientific , but here 
though the minoi term is an cTroK'ijui'oi', an individual substance, the middle 
IS predicated of it not as its subject de quo, but as its subject in quo , it is 
not theiefore a case orau ertpav uad* erepov KarqyoptjTtii us ku$* vroKeiptvov, 
where one thing is predicated of another as of a subject de quo, and so does 
not fall withm the scope of the rule Once more, if all men are jealous, 
and Priscian was a man, Priscian was jealous ; here the middle is predieated 
of the minor term as of a subject de quo ; but as in the proposition ‘ All 
organisms aie mortal ’, so it is in this major premiss ; jealousy is not some- 
thing which Kara rou Karr/yopavpivov Xcytroi , man IS to jealousy not Sub- 
ject de quo, but subject in quo , we cannot, accoiding to the language of 
the context, say that jealousy kut avBponov Xeyerat, is predicated of man, 
but that it ev usSpurra ferriv, inheres in a man There is thercfoic no justifica- 
tion for finding m this rule a statement of the Dictum. Whether Aiistotle 
would have accepted the Dictum as a correct expression of the principle of 
syllogistic inference is another question, to which the answer depends very 
much on how we mterpret the Dictum. 



XIV] PRINCIPLES OF SYLLOGISTIC INFERENCE 301 


to the first is not necessary, i. e. if the true character of our reason- 
ing in them is not more clearly displayed in the first figure, the 
Dictum is not the prmciple of all syllogistic mference. In claimmg 
to be that, it denies any essential dificrence between the difierent 
figures ; and those who thmk them essentially different are so far 
bound to question the analysis of syllogistic inference which the 
Dictum imphes This is quite true , but we can hardly discuss 
the relation of the different figures, until we have settled whether the 
Dictum expresses correctly the nature of our reasomng in the first. 

We come therefore to what is the mam criticism which has been 
urged against the Dictum, and against all syllogistic inference, if 
it be supposed that the Dictum is a true analysis of its nature. It 
is said that a S3'llogism would, on this show mg, be a petiho principii. 
By petiiio pnnctpii, or begging the question, as it is called m Enghsh, 
is meant assummg in one of your premisses w hat you have to prove. 
Of course, the premisses must imphcitly contain the conclusion ; 
otherwise you would have no right to draw it from them, and could 
deny it, while admitting them this much is true of every kmd of 
cogent inference, whether syllogistic or not, though it has been 
sometimes treated as a peculiarity of syllogism bj' persons who 
thought they could find other kmds of inference not obnoxious to it. 
But you do not beg the conclusion m the premisses, except where 
the conclusion is necessary to establish one or other of the premisses. 
For example, I may know that treason is a capital offence ; and the 
law might make it treasonable to publish hbels against the sovereign ; 
and ill that case, from the premisses. All treason is a capital offence. 
To libel the sovereign is treason, I could infer that To libel the sovereign 
is a capital offence. In this argument, there is no petitio principii ; 
I can learn the truth of both premisses by consultmg the statute- 
book, and do not need to be aware that it is a capital offence to libel 
the sovereign, in order to know either of the premisses from which 
that conclusion is deduced. But the case is different in such a syllo- 
gism as that AU ruminants part the hoof, and The deer is a ruminant 

The deer parts the hoof. I have no means here of ascertaining 
the truth of the major premiss, except by an inspection of the various 
species of ruminant animals ; and until I know that the deer parts 
the hoof, I do not know that all ruminants do so My belief in the 
constancy of structural types m nature may lead me to expect that 
a rule of that kind, found to hold good in all the species which I have 
examined, holds good universally ; but this presumption, so long 
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as it rests merely on the examination of instances, is not conclusive ; 
I should not accept the conclusion merely on the strength of the 
premisses, but should seek to confirm it by an examination of the 
hoof of the deer ; the case of the deer therefore is necessary to 
estabhsh the rule. 

Now it has been alleged that all syllogism is a petitio principii ^ ; 
and the allegation has gained colour from the Dictum de omni et 
nuTlo ‘That uhich is afiSrmed or domed of any whole may be 
affirmed or denied of anj’thmg contamed within that u hole.’ What 
do Aio mean by a whole here ? If it is a class or collection, if the 
major premiss is to be understood in extension, then it can hardly 
be denied that it presupposes a knou ledge of the conclusion. If in 
the proposition All Bts A,1 mean not that B as such is A, but that 
all the B’s are A, I must certainly have exammed G (if that is one of 
them) before making the assertion , and therefore the major pre- 
miss, All B is A, rests (inter aha) on the present conclusion, C is A. 
According to this view, the major premiss of a syllogism is (at least 
in most cases a statement of fact about the whole of a number of 
particulars ; it is really an enumerative, and not a true universal, 
judgement ® We make it, not because of any insight that we have 
into the nature of B and A, and mto the necessity of their connexion : 
but simply because we have examined everything in which B is 
found, and satisfied ourselves that A is equally present in all of them. 

There is indeed another sense m which the major premiss may be 
enunciated without our havmg insight into the necessary connexion 
of characters in things, and m which it no longer makes a collective 
assertion about every one of a number of particulars If I say that 
all gold is yellow, I need not mean to assert that every piece of metal, 
which by other quahties I should identify as gold, is also yellow 
— a statement for which I certainly cannot claim the warrant of 
direct experience I may mean that a yellow colour is one of the 
quahties on the ground of which I call a substance gold ; or, in 

^ Cf., e g , Mill, System of Logic, 11. o. m. Mill’s own way of avoiding 
the charge is not very successful. 

^ Where general rules are made by men, as in the case of laws, we can of 
course know them, in advance of any knowledge about the particular acts 
or events to which they refer Such syllogisms, therefore, as that about 
libclhng the sovereign, given in the last paragraph, can in no case be alleged 
to beg the question If any other authority (such as revelation) acquaints us 
with general rules, they will serve as major premisses of equally unexcep- 
tionable syllogisms. All other general propositions have, by the extremer 
Clitics, been interpreted in the way mentioned in the text, 

9 For this distinction, cf. supra, p. 177. 
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Locke’s language, that it is included in the nominal essence of gold. 
By a nominal essence, Locke means what J. S. Mill called the 
connotation of a name — those attributes which, m using a general 
name, we imply to belong to the subjects called by it. We may 
collect together in our thought any set of attributes we hke and 
give a name to the assemblage of them ; and then it will, of course, 
be true to say that anything called by the name, if rightly called by 
it, possesses any of the attributes included in the sigmfication of 
the name. The general proposition ceases, m that case, to be 
enumerative ; but it does not become reaUy universal It becomes 
a verbal proposition. Gold is yellow, because we do not choose to 
call anything gold which is not yellow ; but we are not asserting 
that there is any necessary connexion between the other attributes 
for which a parcel of matter is judged to be gold, and this of yellow- 
ness Given such and such attributes, v e call it gold ; and there- 
fore gold has all these. Let any one of them be n anting, and we 
should not call it gold ; therefore that is not gold which is not 
yellow ; but there may be a parcel of matter, for all that we mean 
to affirm, which has all the other quahties of gold, but is of the 
colour of silver.^ 

Locke did not suppose that the ordinary man, who says that 
gold IS yellow, means only to assert that yellowness is one of the 
attributes included by him and others in the nommal essence (or 
connotation) of the word gold • but rather that he means, that with 
certam other qualities collected m the ‘ complex idea ’ to nhich the 
name gold is attached the quahty yellow is constantly conjoined. 
This ho\s ever, on Locke’s view, we cannot know , for knowmg is 
perceivmg a necessary agreement or disagreement between our 
‘ ideas ’ (it would be better to say, connexion or disconnexion 
between the characters of things) ; and this in regard to our ‘ ideas 
of substances ’ ne do not perceive * It is not our present business 
to discuss this ; we have not to ask how many of the general pro- 
positions of the sciences state connexions known to be necessary 
(though, if we did, we should find Locke not very far in that matter 
from the truth), nor what means there are (if any) of provmg uni- 
versal propositions about such matters of fact. We are concerned 

1 Cf Locke’s Essay, III vi §§ 0, 19, and also pp. 92 sq , supra, on Definition 

“ Cf Locke, Essay, IV. vi, esp §§ 8, 9 Miss Augusta Klein has justly 
objected to me that in the fiist edition of this book I represented Locke as 
holding propositions about ‘ nominal essences ’ to be more verbal than he 
really does. 
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with the theory of syllogism, and the allegation that it begs the 
question. We found that if the major premiss be interpreted m 
extension as an enumerative judgement, the charge is true , and 
that the Dictum de omni et nullo at least lends colour to such an 
interpretation. We have now seen that there is another interpreta- 
tion, according to which the major premiss may be knoivn to be true 
without examination of every individual instance included under the 
subject of it, but only bj' becommg a verbal proposition On this 
interpretation the syllogism will still be a petitio pnncipii, though 
not in the vay which the Dictum de omni et nullo suggests For 
though the major premiss will no longer presuppose a knowledge of 
the conclusion, the minor will do so. If nothing is to be called gold 
unless it 13 yellow, I cannot tell that a parcel of matter is gold, m 
which I have found the other qualities which the name implies, unless 
I have first seen that it is yellow. Of course, colour being the most 
obvious of the properties of a substance, I am not likely ever to be in 
the position of inferring the colour of a substance from its name , 
but the argument is the same if I took some unobvious quality, 
like solubility m aqua regia. If that is part of the nominal essence 
of gold, then I cannot tell that a particular parcel of matter with 
the familiar weight and colour of gold is gold, until I knoiv that it is 
soluble in aqua regia I do not therefore infer its solubility from the 
know ledge that it is gold, but I call it gold because I know it to bo 
thus soluble ^ 

We need not dwell longer on the view that a general proposition 
is only w'arranted by agreement as to the meaning of a name, nor on 
the consequences, fatal enough, w hich this view would entail on the 
syllogism Eeasomng is not a mere process of interpretmg names ; 
and it IS not the principle of syllogistic inference, that whatever 
a name means may he aflBrmed of the subjects called by it In 
considering the charge that the syllogism is a pehtio pnncipn, it was 
necessary to notice the view which makes the petitio lie in the 
minor premiss, as well as that which makes it he in the major. We 
must now return to the latter, and to the Dictum which is supposed 
to countenance it. 

We saw that the crucial question here concerned the nature of 
the major premiss ; is it universal, or merely enumerative ? is it 

^ It will now be seen whj a syllogism was explained to beg the question, 
if it presupposed the conclusion not in the premisses together, but in either 
of them singly , all syllogisms in a sense presuppose it in the premisses 
taken together (though they do not presupjiose a Imowledge of it). 
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based on an enumeration of particulars, or on the connexion of 
umversals ? If it is enumerative, and rests on a previous review 
of all the particulars included in the middle term, the charge of 
petiUo IS sustained. We should then accept the Dictum de omm et 
nullo as the general principle of syllogism, the ‘ whole ’ of which it 
speaks being understood as a whole of extension, a collection or 
class , but we should scarcely be able to speak of syKogistic inference 

Now Aristotle, who thought syllogism to be the type of all demon- 
stration, could not possibly have understood the major premiss m 
this way ^ He thought that, although we might know as a fact 
that (7 IS .4, yet wo did not understand it, without seeing that it 
must be so ; and to see that it must be so is to see that in it which 
makes it so — ^to see that it is A in virtue of B R is a middle term, 
because it really mediates between C and A ; it performs for G the 
office of making it A, and is tlie reason why 0 is A, not merely the 
reason why we know G to be A 

We have already, in discussing the modality of judgements, met 
with this distinction between the reason for a thing being so and so, 
and the reason for our knowing it to be so — between the ratio essendi 
and the ratio cognoscendi? When I say that wheat is nourishmg, 
because it contains nitrogen and carbon in certain proportions, I give 
the reason for its being nourishing : it is this constitution which 
makes it so When I say that Melhn’s Pood is nourishing because 
Baby grows fat on it, I do not give the reason for its being nourish- 
ing, but only the reason for my thinking it to be so : it is not Baby’s 
condition which makes it nourishing, but its nourishmg properties 
which produce Baby’s condition The phj’sical sciences always look 
for ratwnes essendi, so far as possible ; though it may be noted that 
in vhat is, in many ways, the most perfect of the sciences, viz 
Mathematics, we reason very largely from rationcs cognoscendi ® If 
A=B, and B = G, then A=G , but it is not because A and G are 
both equal to B, that they arc equal to one another, though that is 
how I may come to know of their equahty. The reason why they 
are equal is that they contain the same number of identical units.’' 

The middle term does not in all syllogisms give the reason why 
the major belongs to the mmor. It does so only in the first figure, 

^ The doctrine of the Posterior Analytics must in this respect be taken as 
overriding the more formal and external treatment of syllogism in the Prior. 

“ V supra, pp 205-200 

* But we cannot give this reason for the equahty of the umts, 

«70 X 
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and not always there Because, whenever the nuddle term really is 
a ratio essendi, the syllogism falls mto the first figure, Aiistotle called 
it the scientific figure, a-xpi/J^a f-^KrrijixovLKov} Why are modest men 
grateful ? Because they think hghtly of their own deserts. This 
implies a syllogism m Barbara All who think lightly of them own 
deserts are grateful, and modest men think lightly of their own 
deserts But if I try to establish the conclusion by an appeal to 
mstances, pointing out that Simon Lee and Tom Pmch, John Doe 
and Richard Roe, w ere modest, and were grateful, I am giving not 
a reason w hy the modest are grateful, but reasons w hich load me to 
judge them to be so ; and my syllogism falls mto the third figure, 
not the first ■ These men were grateful, and those men were modest, 
therefore modest men are (or at least they may bo) grateful 

The first figure then is scientific, because a syllogism w'hich makes 
you know why C is A falls into that figure , but the middle term in 
the first figure n&ed vat be a ratio essendi ‘ Parallel rays of light 
proceed from objects at a vast distance , the sun’s rays are parallel , 
therefore they proceed from an object at a vast distance ’ Here 
my sjdlogism is again in Baibara ; but the distance of the sun is 
not duo to its rays (at the earth) being (so far as we can detect) 
parallel • their being parallel is due to the distance of the sun from 
the earth. Nevertheless, the syllogisms in which the middle term 
does account for the conclusion are enough to show that syllogism 
is not essentially a process of inferring about a particular member 
of a class w hat w e have found to be true of every member of it The 
importance of the scientific, or demonstrative, syllogism m this 
connexion is, that it most efiectuaUy disposes of this analysis of 
syllogistic inference. It shows that there are syllogisms which 
cannot possibly be brought under the Dictum de omm et nullo, thus 
mterpreted Wo shall, however, find that even where the middle 
term is not the cause of the conclusion, in the sense of being a ratio 
essendi, the Dictum thus interpreted does not give a true account of 
the nerve of our reasomng. 

For syllogism really works through the connexion of concepts, or 
umversals. The major premiss, ' Bis A ’, is not a collective state- 
ment about every B, C included , if it were, there would certainly 
be nothmg new in the conclusion ‘ C is A When Jacob lamented 
‘ Me have ye bereaved of my children : Joseph is not, and Simeon 

^ Anal Post a. xiv 79“ 17. The rest of the chapter is by no means all of 
it true. On * scientifio ' and ‘ dioleotical ' syllogisms of. it^fra, pp. 398-399. 
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is not, and ye wdl take Benjamin away he added, speaking 
collectively of the loss of two sons, and the threatened loss of a third, 
‘ all these things are against me ’ ^ It would have been no inference 
to proceed ‘ Therefore the loss of Simeon is agamst me ’, because that 
w'as defimtely mcluded by the demonstrative these To be ‘ one of 
these ’ is not a common character in each of them, with which a 
further character is connected , it is not therefore a middle term. 
Where B is a middle term, the major premiss connects being A with 
being B.^ We must not be misled by our use of symbols In 
a syllogism of the form ‘ All B is A, C is B G is A’, we say that 
B IS the middle term. The followmg is a syllogism of that form : 

Those who can find thmgs out for themselves are httle depen- 
dent on education 

Men of genius can find things out for themselves 

Men of genius are httle dependent on education. 

Now if we symbolize the major premiss by the formula ‘ All B is A 
B represents the words ‘ those who can find things out for them- 
selves ’. But if we say that B is the middle term, B really repre- 
sents the words ‘ bemg able to find thmgs out for oneself ’. It is 
that which, m men of gemus, is either the ground or the sign of 
being little dependent on education. The middle term therefore 
IS not the collection of things called by a general name ; it is the 
common nature mtended by the name, a ev inX ttoWQv, something 
one in many subjects. And the same is of course true of the maj'or 
term. The mmor may indeed be an individual, or a number of 
individuals, though it need not be so 

The perception that the middle term is not a class but a character, 
umversal and not a sum of particulars, has led to the formulation 
of a prmoiple intended to express this more satisfactorily than the 
Dictum de omni et nullo does ; of which it has already been said 
that it at least lends itself to an erroneous view of the maj'or premiss, 
as an enumerative proposition, though it was by no means always 
BO intended. The principle is this — Nota notae est nota rei ipsvus 
(and for the negative, Bepugnans notae Tepugnat rei ipsi) : i. e. what 
qualifies an attribute quahfies the thing possessmg it Certain 
objections may be made to this formula also. It suggests that the 
minor term is always a concrete mdividual, and that the syllogism 
^ Genesis xlii. 36. 

Or, if negative, asserts that being B excludes being A, It will be remem- 
bered that we are disonssing the first figure. 

X2 
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refers to this (re-? ipsa) ^hat in the major premiss is stated to char- 
acterize its prcdicatc-j. It ‘-peaks also as if one attribute ■were 
conceived to qualify another m the same v ay as an attribute quahfies 
a concrete subject And the conception of a mark or nota is no 
improvement on that of attribute ^ We need not interpret it as 
a purely external sijnj related to vhat it signiflc^ a^ a vord to its 
mearung or a letter to a “ound The ‘ notes ’ of a thing arc its 
characteristics, as Cardinal Newman spoke of the notes of the 
Church , thei’ are not the mere indications by which we judge what 
thing IS present, but them'ches contribute to make it the thing 
that it IS. Yet the nature of a thing is no lc=s ill conceived as an 
assemblage of mark^ than as a bundle of attributes The notes of 
the Church would not exhaust the notion of the Church , the marks 
of a disease, though elements and features of it, would not give a 
complete coneejition of what the disease is There are predicates 
of a thmg which include too much of its nature to be called marks 
of it Nevertheless this formula has the great advantage that it 
does prevent our regarding the middle term as a class w hich includes 
the minor in its extension - 

But a better formula may be found Kant said of the syllogism 
that it subsumed a cognition (i o a subject of know ledge) under the 
condition of a rule, and thus determmed it by the predicate of the 
rule ® The rule is given in the major premiss, which connects 

^ Cf Hr eel’s Logic, § IGj, E T (Wallace), p 206 ‘There is no more 
striking mark of the formali‘-m and decay of Logic than the favourite oatcgoiy 
of t he ‘mark ’ ’ 

® J S Hill [Sjslcm of Logic, II ii 4 and note) strangely misinterpreta 
the maxim Nola nolae est nola rei tpsius He understands by re-" ipsa the 
major term, and by /iota the minor , so that the whole, instead of meaning 
that what qualifies an attribute qualifies the subject of it, comes to mran 
that what indicates the presence of an attribute indicate-, whit the latter 
indicates. He naturally gets into great difficulties where the minoi term is 
singular W' may tieal the attributes of man as a mark or intlication of 
mortality (though this is rather like sajing that a Bank of England note 
IS a maik of the presence of the chief cashier s signature) ; but we cannot 
treat Socrates as a mark or mchcation of the attributes of man Therefore 
in the syllogi‘'ms All men are mortal. All kings are men (or Socrates ts a man) 
, . All kings are (or Socrates ts) mortal, while the mmor premiss of the former 
IS paraphrased The atlribtUes of a king are a mark of the attributes of man, 
that of the latter runs Socrates has the attributes of man. This is a rather 
dc‘-p' rate shift But res ipsa never meant the major term, the most gencial 
or ab'tract trrm in the syllogism , and the w hole interpretation, which neces- 
sitates a mr a ure so violi nt, is imjioasible Tlie foiraula is really an abridged 
equivalent of the passage in Ar Cal I’’ 10-12, quoted p 297, n , supra 

“ Krit dr Vern , Tianscendcntal Dialectic, Introd. IL B (p. 215, Heikle- 
John’s Translation). 
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a predicate (the major) with a condition (the middle term) . the 
minor premiss asserts the fulfilment of this condition m its subject ; 
and in the conclusion we determmo the subject by the predicate 
which the rule, in the major premiss, connected with this condition. 
This analj-sis brmgs out the essential nature of the major premiss, 
as a rule conneotmg a predicate with a condition universally, not an 
assertion that the predicate is found in every member of a class. 
It also applies equally where the middle term is, and where it is not, 
the ratio essendi of the major And it is free from the objections 
just urged against Nota notae ^ If we were to frame fiom it a ‘ canon ’ 
parallel to this and to the Dictum de omm et nullo, it -would run 
somewhat thus WJiatever satisfies the condition of a rule falls under 
the rule In the rule ‘ Whatever is R, is A. ’, being B is the condition, 
the fulfilment of which involves bemg A , and to a given subject G 
fulfilling the condition the rule -will apply, and it will be A We 
may peihaps accept this as a statement of the nature of the reasomng 
employed in syllogisms of the first figure Wo need not deny that 
the Dictum de omni et nullo, if rightly interpreted, is fiee from the 
offences charged against it. If the omne be understood as an umty 
present in many instances — a logical whole or whole of intension, 
not an aggregate of mdividuals — then the principle will serve. But 
the other puts more clearly the nerve of the inference. And it 
apphes to all syllogisms m the first figure, whatever the nature of 
the middle term . whether it be a mere sign of the major term, as if 
we said that ‘ All men -with large hands and small eyes aie choleric ’ 
— where the connexion of the predicate with its condition, though 
accepted de facto, is one for which we can see no necessity : or 
whether it give, wholly or in part, the reason and the explanation of 
the major, e g in such premisses as that ‘All trees fertilized by the 
■wind blossom before their leaves are out or that, ‘ Men successful 
in a work that gives full play to all their faculties are happy ’. 
Whatever our particular syllogism is, we shall find it true to say 
of it, that it brmgs a subject under a rule, on the ground that it 
satisfies the condition of that rule : that it affirms (or denies) a 
predicate of a subject, on the ground that this subject fulfils the 

* Kant himself applied this analysis to hypothetieal and disjunctive argu- 
ments also In a later chapter, these are more stiongly distinguished from 
‘ oatcgorioal ’ syllogisms than he allows. But this need not prevent the 
acceptance of liis analysis A statement may correctly expicss the nature 
of syllogistic inference, even when some arguments, which aio not stiictly 
syllogistic, are also alleged to fail under it. 
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condition with which the predicate (or its absence) is universally 
conjoined or connected. 

This cdiLuu lb exemplified even where the major premiss rests on 
an examination of all the instances mcluded under the middle term , 
BO that there is inference there, though not proof of the conclusion 
The major prcmias is mdeed m such a case a sort of memorandum, 
as !llill says of it,^ to which we subsequently refer in order to save 
the trouble of repeating our observations , but a memorandum in 
general terms requires inference to make use of it Sujipose a man 
intending to dispose of part of his hbrary , he might look through 
his books and put a mark m all those w hich w ere not w orth keeping ; 
if he then forgot what a certam book contamed, but finding his mark 
m it said that it was not worth keepmg, he would be syllogizing 
He w ould argue ‘ Books thus and thus marked are not w orth keepmg, 
this book 13 thus and thus marked, it is not worth keepmg’. 
There is no real proof here that it is not w orth keeping , that could 
onl}' be determined by reading the book , and his mental note that 
no book thus and thus marked is worth keeping requires that ho 
have read this book and ascertained that it was not worth keeping 
before markmg it But he may have forgotten all about it , and he 
now asserts that it is not w orth keeping because by containing the 
mark it satisfies the conditiononwhichthe ascriptionof thatpiedicate 
rests In applying his rule he trusts of course to his past care in 
readmg and markmg , and so he may be said to take the major 
premiss on trust. But that is common enough. Even when an 
umversal proposition is capable of proof, many reason from it 
syllogistically who never knew the proof, or if they knew it, have 
forgotten it. We may go further Subsumption, or bringmg 
a subject under the condition of a rule, w hich is the nature of syllo- 
gism m the first figure, always imphes that in a measure the rule is 
taken on trust. To this extent the major premiss is always a sort 
of memorandum. For if we understood at the moment the neces- 
sary connexion between the middle term and the major, we should 
appeal to no rule, but in considering C, the minor term, itself, pass 
from the know ledge that it is H to the further knowledge that it is A. 
We should mdeed realize herem that the connexion of the character 
A with the character B was not limited to the subject G. But 

^ System of Logic, II iii 4 Mill’s mistake lies not in saymg that the 
major picmiss of a syllogism is a memorandum, but m making it a false 
mcmoiandum, which records that all £ is A when we have only observed 

that Z, 7 and Z (whioh ore B) are A, 
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we should rather extract the general rule from consideration of the 
subject before us than bring it in mdependently and as it were 
ab extra to the consideration of that subject. And that would not 
be syllogism Syllogism does not belong to the level of complete 
insight into the connexion of facts In geometry we never syllogize 
except when we rely upon the results of a previous demonstration 
whose steps we do not realize in the case before us. ‘ The triangle 
in a semicircle has the square on its hjqiotenuse equal to the squares 
on the other two sides, because it is right-angled ’ ; that is a syllo- 
gism ; but if we realized at once the construction of Euchd i. 47 for 
the figure in iii 31, the proposition that m a right-angled triangle the 
square on the hypotenuse is equal to the squares on the other two 
sides would appear rather as generahzed from what we saw to bo 
true m the triangle in a semicircle than as a rule apphed to that case. 
The subsumption in syllogism belongs therefore to thmking which 
has not complete insight into the necessity of all the facts in its 
premisses at once When Aristotle taught that syllogism is the 
form of demonstrative thinkmg, he failed to reahze this. Because 
C's being A is seen to bo involved m its bemg B, he thought we used 
a major premiss, ‘ All B is A*. He was nearer the truth when he 
said that in demonstration our terms are connected per se The 
putting together of, or the appeal to, premisses already known is 
not necessary to demonstration. Supposing I already understood 
that to be an organism involved being mortal, yet if I discovered 
some thing of strange kind to be an organism, I should know that it 
was mortal, in virtue of my now understanding the connexion, not 
in virtue of having understood it before. But because we have 
constantly to appeal to the conclusion of a previous process of 
demonstration or other reasoning without re-thmking that process 
at the time, we are constantly syUogizmg , and where the premisses 
are such of which wo remember to have previously satisfied our- 
selves by reflection or demonstration or mductive argument, or (if 
they concern facts established by authority) by reference to autho- 
rity, there syllogism may deserve the name of proof. It is other- 
wise where, in order to estabhsh a conclusion, we appeal to a premiss 
which itself needs the help of the conclusion to estabhsh it ; this 
IB not proof ; yet if the premiss has been so established, and is now 
appealed to as a record, there is syllogistic inference Our argument 
is one whoso general form is given m the canon of syllogism. 

That canon, hke the axiom of equals, is not itself a premiss but 
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a principle of reasoning. It is easy to see this. Any one denying it 
would as readily deny the validity of any particular syllogistic 
argument , but a man may admit the validity of the iiifeience, 
m a particular case, without needing to consider this general piin- 
ciple And, as no one could see that Things equal to the same 
thing are equal to one another, who w'as incapable of seeing the truth 
of that principle in a given case, so no one could see the truth of the 
principle that What satisfies the condition of a rule falls undei the 
rule, who failed to recogmze that if all organisms are mortal, and 
man is an organism, man must bo mortal. What then is the use 
of the prmciple, if it is not a premiss of inference ? It might bo 
used to stop the mouth of a disputant who demed the conclusion 
which followed from the premisses he had admitted We might 
ask such a disputant, w hether he denied the truth of this principle, 
and unless he was prepared to do that, require him to admit the 
validity of the sj Uogism he w as disputmg It is true that m con- 
sistency he might dechne A man w ho demes the validity of a given 
syllogism m Barbara may with equal reason deny the argument 
which attempts to proie its vahdity. For that argument will 
itself take the form of another syllogism in Barbara : 

All inferences upon this principle (that what satisfies the condition 
of a rule falls under the rule) are vahd 

The SJ Uogism m question is an inference upon this principle 
.' It IS valid 

Why should a man admit this reasomng, if he will not admit that 
since 

AU organisms are mortal, and 
Man 18 an organism 
.• Man IS mortal? 

The two are of the same form, and this shows that you cannot make 
the prmciple of syUogistic mference into the premiss of a particular 
syUogism, -without begging the question.^ Yet a man -who disputes 

^ Cf. an article on ‘What the Tortoise said to Achilles’, by ‘ Lewis CarroU 
in Mind, N. S iv. 278 (April, 1895). It is obvious that the validity of tho 
latter of these two syllogisms cannot require to be deduced from the prmciple 
which stands as major premiss in the tormei For if until that is done its 
validity IS doubtful, then the principle bj which we arc to establish its 
\alidiU IS oquilly doubtful BesiUi.-", what proves the validity of the former, 
or validating, sj Uogism T The validity of a syllogism cannot be deduced 
from I's oiin major premiss; else the fact that aJi organisms arc mortal 
would show that the syUogism, of which that is the major premiss, is vahd. 
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in a particular case the conclusion that follows from his premisses 
may hesitate to maintain his attitude, if the principle of rcasomng 
involved is put nakedly before him, and shoiin to he one vhich 
he daily proceeds upon, and cannot disallow without invalidating 
his commonest inferences. For this reason it may cut WTanglmg 
short, if we can confront a man with the piinciple of the inference 
he questions Show him, for example, that the inference ascribes 
to a subject, m which certain conditions are fulfilled, a predicate 
connected umvcrsally with those conditions, and he cannot longer 
refuse his assent For to do what it does is to be a syllogism ^ : and 
therefore valid. 

And there have been writers ® who thought that the onlj' object of 
knowmg the theory of syllogism was to cut shoit wranglmg But 
there is another object, connected with a side of logic which the 
same writers for the most pait ignore Logic is not an ait Its 
business IS to know and understand the processes of thought, and 
not least the true nature of our piocesses of inference To this 
busmess belongs the question, what is the piinoiplo of a certain 
inference which we make, and rccogmze to be valid ? To find and 
formulate that principle — ^to extricate it from its coiicrote sotting 
in the matter of a particular argument, and set it out m abstract, 
— ^this 13 the logician’s task. Now men may misinteipret the 
character of syllogism, and formulate wrongly the principle involved, 
yet if their misinterpretation is generally received for true, the 
wrong principle will servo in practice to stop dispute as well as 
the right prmciple would have done. Those who aic agreed that 
syllogism is conclusive, however they define a sjllogism, will accoi t 
an argument if it can be shown to accoid with tlicir definition; 
and the same misinterpretation which appears in their account of 
the general nature of syllogism viiU appear m their view of paiticular 
syllogisms, from which that account is of course deli^cd Ihcio- 
fore, though it be said that a sjllogism is an argument which applies 
to some one member of a class what is true of eveiy member, jet 
even this analysis of it, however faulty, will serve to ‘ stop wnanglmg’ 

If it be said that the validating syllogism needs no proof of its vihdity, the 
same can he said of the syllogism which it validates. But if it iircds a pi oof, 
the syllogism which validates %t will need validating b\ anotliii, ind so 
ad mjmilum. No form of infcicnce can have its vahditj gu-'iinUcd by 
another inference of the same form with itself ; for we should bo ini oh cd 
at once in an infinite pioce^is 

^ Cf. Ai. Post. An (i- VI. 02'' 11-16. 

* e. g. Looke, Essay, IV. xvii. d. 
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among persons -nho accept it For let a particular argmnent bo 
eiihibited as doing this, and it Mill be accepted as valid. But the 
theoretical objections to tins analysis of syllogistic inference are in 
no way lessened by its bemg practically as ut-eful a^ any other that 
men could be brought to accejit The paramount question is, 
M hether it IS true not nhethcr for any purposes it is useful And 
the present chapter has been quite disinterested , it has aimed 
at throMing hght on the question. What is a syllogism ’ i e. IMiat 
is the principle of inference uliich a sj'llogism exemplifies ? 

We have ignored of late the imperfect figures, in seekmg an 
ansM cr to this question They furnished a possible objection to the 
claims of the Dictum de omni el ntillo ^ , foi if their reduction to the 
first figure is unnecessary, then the Dictum, nhich only contem- 
plates the first figure, cannot be the principle of all syllogistic 
inference. But this objection uas deferred, until the Dictum had 
been examined on its own ground. We must noiv return to the 
subject of the imperfect figures 

It may make things clearer, if the view to be taken in the follow- 
ing pages IS given summarily at the outset There are difficulties 
in any vicm of the matter , because the same i erbal form may be 
used where the thought in the speaker’s mind is different The 
true character of an argument depends not on the verbal form, but 
on the thought behind it And therefore sometimes the movement 
of a man’s thought, though he expresses himself, e g , in the second 
figure, M ould be more adequately exhibited in the first ' In such 
a case direct reduction may be defensible, though still unnecessary , 
and yet it may be true that, speaking generally, the direct reduction 
of the imperfect figures ebstorts them, and purchases a show of 
conformity with the first figure at the expense of conceahng the 
genuine movement of thought in them 

It M ould seem then that syllogisms in the second and third figures 
do not as a rule merely present under a disguise the reasonmg of 
the first ; they are independent types. Their vahdity is confirmed, 

Cf. supra, p. 301. 

‘ e g in this syllogism in Festino, ‘ No fragrant flowers are scarlet. Some 
gcianiumsaic scarlet . Some geianiums are not fragrant’, I think a man 
would probably substitute in thought for the major its converse, ‘ No scailct 
flowers aie fragrant’, and aigue to himself in Ferio. With such a premiss, 
where there is no prioiity as between the two accidents, fragrant and scailct, 
that IS the more natural way to argue. But Hus does not show that all 
syllogisms in Festino ought to be thus treated. 
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in the second figure, by the reductio ad absurdum,^ and in the third, 
by the method which Aiistotle called eKOea-is, or exposition The 
fourth figure (or indirect conclusion in the first) is not an independent 
type , its first three moods are merely moods of the first figure, with 
the conclusion converted, as the process of roducmg them assumes ; 
its last two moods draw conclusions which are shown to bo vahd 
most naturally by reduction to the third figure. 

Let us begin with the second figure. Take the syllogism : AU 
true roses bloom in summer : A Christmas rose does not bloom in 
summer ' It is not a hue rose. Surely, if a man hesitated for 
a moment about the necessity of this consequence, he would reassure 
himself, not by transposmg the premisses, and convertmg the 
present minor into the statement that No rose which blooms in 
summer is a Christmas rose . but by considering, that a Christmas 
rose, if it w ere a true rose, would bloom m summer, whereas it does 
not The same remarks will obviously apply to a syllogism in 
Baroco. Nor is it otherwise with the remaining moods. If No 
fish has lungs, and Whales (or Some aquatic animals) have lungs, then 
Whales (or Some aquatic animals) are not fish A man sees at once 
that if they were, they would not have lungs : whereas they have. 

It might be said that the last conclusion could be as naturally 
reached m the first figure , that if a man, confronted with the con- 
clusion that Whales are not fish, and not feeling that he w'as clear 
about its cogency, w^cre to ask himself ‘ Why not ? ’, he would 
answer ‘ Because they have lungs ’ ; and that this impbes a syllo- 
gism m Celarent, with the major premiss What has lungs is not 
a fish. Whether this gives the reason why a whale is not a fish 
(in which case Celarent would be a better way of provmg it) wo 
need not dispute , but there certainly are cases where, in what a 
subject IS, we can find a reason for its not bemg something else. 
Notes that produce heats are not harmonious : The fourth and fift? 
produce beats ; Therefore they are not harmonious. This argument 
might be set forth m the second figure : Harmonious notes do not 
produce beats : The fourth and fifth produce beats ; Therefore they an 
not harmonious : but here undoubtedly the syllogism in Celarent is 
better than the syllogism in Cesare , and any one who knew that 
concord was dependent on regular coincidence m vibrations and 
discord on the clashing of them, would extricate from the major 
premiss of the latter syllogism the major of the former, and t hink 
^ Called by Aristotle dirayoyi) th to aiivaToy, 
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in Celarent. Nevertheless it is only this knowledge which makes 
him do so; and without it he might perfectly well validate to 
himself his conclusion by considering that if those notes were har- 
momous, they w ould not produce the beats they do If the middle 
term gives a ratio essendi, we naturally put our reasomng mto the 
first figure ^ The Chinese are not admitted into the United States, 
for fear lest they should lower the white labourer’s standard of 
livmg The hkehhood of their domg this is the cause of their 
exclusion It w ould be unnatural to express this in Cesare — 

None admitted mto the United States are hkely to lower the 
white labourer’s standard of hvnng 

The Chinese are hkely to lower it 
.■ The Chmese are not admitted mto the United States. 

But we are not concerned to prove that no arguments expressed 
in the second figure are better expressed in the first , only that 
there are arguments which are more na tin ally expressed m the 
second, and which we should not, if challenged, attempt to validate 
by reduction to the first Thus I may argue that Notes uJnch pto- 
duce beats are not harmonious, and. Anote and its octave are harmonious, 
They do not produce bents , and it is as much a distoition to put 
this mto the first figure by conversion of the major picmiss as to 
put the previous example which used that major premiss mto the 
second figure by the same means Again, if I give, as a icason 
whv whales are not fish, that they have not the characteristics of 
fish, such as breathing through gills, laj mg eggs, &o , my sj Uogism 
may verv well be m Camestres — All fish hieathe through gills, and 
Whales do not ' A whale is not a fish , if I still ask mv&clf why not, 
I should probably answ er, ‘ Because if it w ere a fiish, it w ould 
breathe through gills, which it does not do ’. The conclusion states 
a fact of dillerence between two things, which the premisses piove 
but do not account for , and the proof m the second figure may be 
said to be hero the primary form ® Moreover, if I were to recur to 
the first figure in order to estabhsh this inference, it would naturally 
be by contraposing the major premiss 

It must not be forgotten that most reasoning which explains facts through 
their causes is not syllogistic at all; but if it is syllogistic, it will be in the 
fir->t figure. Cf supra, p 305 

® Hence the statement, frequently quoted from Lambert {Neiics Organon, 
vol II p 139 , Dianoiologie, iv § 229, Leipzig, 1764) that the si cond figure 
points Us to the differences between things . ‘ Die zwcitc Pigur fuhit auf den 
Unteischied der Dinge, und hebt die Terwiirung in den Brgnfien auf.’ 
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What does not breathe through gills is not a fish 
Whales do not breathe through gills 
Whales are not fish 

for the absence of a feature essential to any fish may be treated as 
explaining nhy a thing is not a fish. But the syllogism to which 
Camestres is supposed to be reduced is not the above ; it is the 
following — 

What breathes through gills is not a whale 
A fish breathes through gills 
A fish IS not a whale 

from which the original conclusion that a whale is not a fish is 
recovered by conversion Now this argument, mstead of relying 
on something m n hales (viz the absence of gills) to show that they 
are not fish, relics on something in fish (viz the presence of gills) 
to show that they are not whales , whereas whales are really the 
subject of my thought. The same line of reflection may be applied 
to the argument. Hatter containing active bacilli putrefies Frozen 
meat does not putrefy .* It contains no active bacilli , where no one 
could maintain that non-putrefaction was really the cause of matter 
containing no active bacilli. 

Thus the second figure is really different in type from the first ; 
although reasonings which would naturally fall mto the first may be 
thrown mto the second And the difference is this, that the second 
is fundamentally indirect, the first direct. In the second, we see 
the validity of the conclusion through the contradiction that would 
be involved m denymg it , m the first (though, of course, it would 
be equally self -contradictory to adnut the premisses and deny the 
conclusion) the perception of this is not a ‘ moment ’ m our thought. 
It may fairly be said that the first figure is prior to the second, m 
the sense that it is involved m the perception of the contradiction 
which would result from admittmg the premisses and denymg the 
conclusion in the second. But that does not justify us m reducing 
the second to the first For it is an essential part of our thought 
in the second figure, to see that the conclusion must follow on pam 
of contradiction ; and not merely to see the validity of the first- 
figure syllogism, by help of which the contradiction is developed. 
There is therefore a movement of thought m the second figure which 
is absent from the first This is w'hat makes a new tj’pe of it , 
and this is why its direct reduction, representing second-figure 
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syllogisms as only first-figure syllogisms m disguise, is wrong, and 
therefore superfluous 

It may be asked, is even indirect reduction necessary ? Is not the 
vahdity of the argument plam, without our bemg at pains to show 
that, if it were disputed, we should be involved m a contradiction? 
Cannot a man appreciate that if No A is B, and C is B, then 0 is 
not A, without the necessity of pomtmg out that C would not other- 
wise, as it IS, be R ? The answer is that a man may certainly not 
require this to bo pomted out, inasmuch as he sees it at ome to be 
mvolved m the premisses. The so-called indirect reduction is really 
a part of the thought grasped m the syllogLsm , not somethmg 
further, by which, when a man has already made his inference, and 
reahzed the act of thought mvolved in making it, he then proceeds 
to justify his act It rather brmgs out what is in the inference, 
than reduces or resolves it into another. Hence a man may feel it 
to be unnecessary, but only because it is a repetition, not because, if 
he chd not see it, the syllogism would still be seen to hold w ithout it. 
Yet it must not be supposed that a form of argument is valid only 
because to question it would mvolve a contradiction. ith equal 
reason it might be said that unless the argument w ere valid, there 
would be no contradiction m rejecting it Hence, m the second 
figure, the contradiction that would ensue if we demed the con- 
clusion, IS not the reason for admittmg the conclusion, but the 
perception of it is mvolved m reahzmg its vahdity An analogy may 
A help us. H a straight hne, falling on two 

^ other straight Imes, makes the exterior and 

7 the mterior and opposite angles on the 

E/ ^ same side of it equal, the two hnes must be 

7 parallel. Strictly speakmg, this cannot be 

S proved byreasomng , we just see, when wo 

try to draw the figure otherw ise, that it must 
be so. But this necessity may be brought out mdirectlj' bj' the con- 
sideration, that it B E F were to be greater than BC D, E F and 
C D would cut A B a,t a different slant, and therefore inchne to- 
w ards one another , and the perception of this is really part of seeing 
the necessity of the origmal proposition Nevertheless it cannot bo 
given as a reason for the truth of that proposition ; for unless the 
hnes wcio parallel when the angles B E F,B 0 D are equal, they 
would not necessarily tend to meet when each cuts A Bat a difiEerent 
slant. The confirmation, such as it is, is obtained by looking at the 
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same matter from another side , and so it is m the second fionre of 
syllogism The tiulh of one side cannot really be separated frem 
the truth of the other, and therefoie the one is not dependent on 
the other , but it is not fully appreciated without it The develop- 
ment of the contradiction mvolved in denymg the conclusion m the 
second figure is a development of the system of relations between 
the terms alleged in the premisses, or of the consequences mvolved 
in those It IS not, like a suppressed premiss, somethmg without 
the consideration of uhich the argument is altogether broken- 
backed , hut it is somethmg involved m the full appreciation of the 
argument. 

If then the second figure is not a mere variation of the first, it 
foUou s that the principle or canon on which the first proceeds is not 
that of the second If the above account of the nature of our 
reasoning in the second figure is correct, its prmciple is this, that no 
subject can possess an attribute which either excludes what it 
possesses or carries what it excludes 

Of the third figure we must give a different account Its two most 
noticeable features are that the middle term is subject m both pre- 
misses, and the conclusion always particular Por this reason it 
has been well called the inductive figure , for induction (whatever 
else besides may be involved in it) is the attempt to estabhsh a con- 
clusion upon the evidence of mstances The terms of the conclusion 
are always general The conclusion declares two characters to be con- 
joined, or (if negative) disjoined . Sailors are handy, The larger carni- 
vora do not breed in captivity In the premisses we allege mstances of 
which both characters can be affirmed , or of which one can he affirmed 
and the other denied , and these mstances are our evidence for the 
conclusion But the conclusion is not general , we are never justi- 
fied, by a mere citation of instances, in drawing a really universal 
conclusion If All B is A, and All B is C, w'e cannot say that AU 0 
is A , in traditional phraseology, G is undialrihuted m the mmor 
premiss, and therefore must not be distributed in the conclusion ; 
and the thing is obvious, without any such technicahties, in an 
example ; if all men have two arms, and all men have two legs, it 
does not follow that all animals with two legs have two arms , for 
birds have two legs, besides men, and have not arms at all, but 
w mgs Yet, though our mstances will never justify a really universal 
conclusion, they may suggest one ; and they will at any rate over- 
throw one. The instances of Queen Elizabeth or Queen Victoria^ 
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of Catherine of Russia or Christina of Sweden, will disprove the 
proposition that No woman can be a statesman , and truth is often 
advaneed by establishing the contradictory of some universal 
proposition, no less than by establishmg umversal propositions 
themselves 

Now what is the true nerve of our reasoning in such arguments ? 
It IS the mstance, or mstances We prove that some C is A, or some 
C IS not A, because we can pomt to a subject which is at once C and 
A, or C and not A Unless we are sure that the same subject is 
referred to in both premisses, there can be no inference • Some 
animals are quadrupeds, and Some animals are vertebrates , but they 
might be different ammals, and then there would be no instance of 
a vertebrate that had four legs But if either premiss is universal — 
if e g , with mammal as our middle term, we take the premisses Some 
mammals are quadrupeds, and All mammals are vertebrates — then it 
follows that Some vertebrates are quadrupeds , for the ‘ some ’ 
mammals of the major premiss are included among the ‘ all ’ of the 
minor, and therefore we could pick out, from among the latter, 
instances of animals that w ere both vertebrate and quadruped The 
instances, how’ever, instead of bemg vaguely mdicated as ‘ some ’ 
of a whole class or kmd, may be specified by name , and then the 
nature of our reasomng is unambiguous ; we are manifestly arguing 
through mstances. In order to show that A woman may be a states- 
man, we can appeal to the four queens mentioned above ; these were 
statesmen, and these were women ; and therefore some women have 
been (or women may be) statesmen But w'hether the instances in 
which C and A are umted, or C is present without A, be cited by 
name, or only mdicated as ‘ some ’ of a whole class, m both cases 
alike it IS on them that the reasoning hinges, and it is by producing 
them that a sceptic could be confuted, who refused to admit the 
conclusion. 

Aristotle called this production of the instance by the name 
iKOetris, or Exposition. He conceived that the proper mode of 
validating a syllogism in the third figure was by direct reduction,^ 
but added that it was possible to vahdate it per impossibile or by 
' exposition ’ . ‘ if aU iS is both P and B, we may take some 
particular S, say N ; this will bo both P and R, so that there will bo 

^ Except, of course, where the major premiss is a particular negative and 
the minor an universal affirmative proposition (Bocardo), in which case wo 

oan only proceed per impossibile or by exposition. Anal. Pn. a, vj. 28'' 16-2L 
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some It hicli is P ’ ^ ; and what is possible where both premisses 
are universal and affirmative is equally possible m any other mood 
This seems to exhibit the real movement of thought m the third 
figure better than the artificial process of direct reduction For, m 
the first place, if the middle is a smgular term, as m this figure it 
often IS (though Aristotle took httle note of such cases), the con- 
version of a premiss is forced and unnatural. In words I may say 
that smce Queen Elizabeth and Queen Victoria were statesmen, 
and some u omen u ere Queen Elizabeth and Queen Victoria, there- 
fore women may be statesmen , but m thought. Queen Elizabeth 
and Queen Victoria will stiU be subject m the min or premiss And 
secondly, even where the middle is a general term, direct reduction 
often conceals, rather than expresses, our thought. Ko ostrich can 
fly. All ostriches have wings . Some winged animals cannot fly here, 
though it IS possible to substitute for the min or premiss Some uinged 
animals are ostriches, the other is the form in 'nhich ue naturally 
think ; the more concrete term stands naturally as the subject of 
our thought 

It may be admitted that there are cases where direct reduction 
is unobjectionable. No clergyman may ait in Parliament, and Some 
dergymen are electors to Parliament Some electors to Parliament 
may not sit in it. Here it would be as natural to say that Some 
electors to Parliament are dergymen-, for the franchise, and the 
clerical office, are each an ‘ accident ’ of a man, and either, elector to 
Parliament or clergyman, can equally well be subject m the pro- 
position, and the other predicate But the character of the argu- 
ment seems changed by this alteration Clergymen are no longer the 
instance uhich shows that a man may be entitled to vote without 
being entitled to sit , the middle term is now a status in virtue of 
which certain voters cannot sit. The point contended for is not 
that there may not bo syllogisms in the third figure, uhose conclusion 
could be equally well, or oven better, obtamed with the same middle 
term m the first : but that the movement of thought characteristic 
of the third figure is not, and cannot be reduced to, that of the first ; 
and that reduction, as a general principle, is thereforesuperfluoua and 
misleading : the true confirmation of the validity of the syllogism 
lying in the jierocption that, if the premisses are true, there actually 
are instances of tho fact alleged in the conclusion 

One objection to this view of the third figure needs consideration 
^ Anal Pri. a. yL 28* 2^26. 
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It may be said that the production of a particular instance in support 
of the conclusion does not do full justice to the grounds on which 
■we accept it, in cases where the middle term is general and both 
premisses universal AU horned animals rummate, and they aU 
part the hoof ; this, it may be urged, is better ground for concluding 
that cloven-footed animals may be rummants, than if I merely 
called attention to the cow m my paddock To settle this, let 
us look for a moment at the two meanmgs, which (as we saw before) 
may be intended by a particular proposition ^ If I say that Some 
C is A,! may either mean to refer to certain unspecified but definite 
members of the class C, and predicate A of them , or ■without any 
special thought of any particular case, I may mean to declare the 
compatibility of the two characters, C and A, in one subject In 
the latter ease, I can also express my meanmg by the problematic 
judgement C may be A , which contains no doubt the thought of 
unknown conditions under which it will be so. Now supposing 
I understand the proposition m the latter sense, the cow in my 
paddock is as good a middle term as horned ammals generally ; 
supposmg I understand it in the former sense, then my conclusion, 
that Some cloven-footed animals ruminate, undoubtedly has more to 
rest on, when the premisses speak of all homed animals, than when 
for middle teim I refer only to a cow or two in a neighbouring 
paddock But it is also really a different conclusion , the ‘ some ’ 
mtended are a larger number of unspecified ammals in the one case 
than in the other ; and it is only by the production, or ‘ exposition ’, 
of all the mstances to which our ‘ some ’ refers, that the reference 
to them all, in the conclusion, may be justified 
It may fairly be said that the argument, in this view of it, does 
not really amount to a syllogism : it comes to this, that it all horned 
ammals ruminate, and all part the hoof, then all cloven-footed animals 
that are horned rummate If the exact sphere of the conclusion is 
thus borne m mind vhen ne say that some cloven-footed animals 
rummate, and we mean by ‘ some ’ all that are horned, there is not 
reaUy and m thought that elimination of the middle term in the 
conclusion which is characteristic of syllogism. It would not he 
reckoned a syllogism if we argued that smee Wolsey was a cardinal 
and Wolsey was chancellor, ho was both chancellor and a cardinal “ ; 
neither is it a syllogism (though it is inference) to argue, from the 

* C£. supra, pp 178-180, 199 

* Cf. Bain’s Logic, Deduction, p, 169 (ed. 1870). 
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premisses above, that all horned animals are both ruminant and 
cloven-foot cd . from vhich it follows that all cloven-footed animals 
that arc hoi ned arc ruminant 

We may admit the view of the last paragraph to be the ncht one. 
Supposmg that vhen we conclude, in the third figure, that Some 
C IS (or IS not) ^4, ivc refer in thought, though not m words, just to 
those particular instances, and no others, which in the premisses 
were stated to be both B and A (or not ^1), then we have not got 
a projier syllogism Stdl our conclusion rests entirely on the pro- 
duction of those instances, few or many, beyond which our thought 
refuses to travel The true and characteristic syllogism m the third 
figure, hovever, intends its conclusion in the other sense : as a 
statement of the proved compatibility or separability of two attn- 
butes And to establish this too it relies on the production of an 
instance , nor arc many mstances really more subScient than one, 
to establish mere compatibility, except as mimmizmg the risk of 
mal-observation The appeal need not indeed be to an individual 
it may be to a kind If ve want to prove that an evergreen may 
have conspicuous flowers, we can cite the rhododendron , and we 
may mean by that not any particular specimen, but any of the 
species generally ^ But very often, and mostly where one premiss 
is particular,* and of course always where the premisses are singular, 
it IS on determinate mdividual mstances that we rely ; and one 
instance or one species is enough. Therefore it is by exposition 
— by a production, not of course m bodily form, but in thought, of 
one mstance or species — ^that we justify the inference to ourselves ; 
we actually make this appeal in our minds, if we reahze the ground 
of our conclusion Persons famihar with a type of reasomng may 
draw conclusions from premisses as it were by precedent, and 
without realizing the evidence on which they act ; but whenever we 
are fully conscious of what we are about, there is, in the third figure, 

1 It may be urged that the appeal is really to specimens, not species : for 
the species does not blossom The question raised is not peculiar to the 
third figure If I argue that the rhododendron is popular because it flowers 
brilhantly, it may equally be said that rhododendrons do so, not ‘ the rhodo- 
dendron The relation of an umvcrsal truth to its instances is involved 
in the question, which is an important one. But it need not complicate the 
present di‘'CU‘-='ion. 

* Not always, even there; I may argue that all breeds of dog are 
dom< stiratcd, and some aic “avage, and therefore some domestica'^cd breeds 
of animal are savage (Disamis) Hero I am speaking, and thinking, 

throughout not of individual animals but of their kinds. 



324 AN INTRODUCTION TO LOGIC [chap. 

the recognition that the conclusion is proved by its exemplification 
in a case cited, or mcludcd m what vc cite. 

Of course there is a \\ay m which the number of instances makes 
a real difierence to the conclusion which we are mchned to draw. 
The case of Prmoe Bladud is alone enough to show' that a man w ho 
washes m the waters of Bath may recover of a disease The two 
events, however, may be accidental and unconnected. But if cases 
were multiphed, we should begm to suspect there was a connexion 
between the use of these waters and the cure of certam ailments , 
or if the ailments w Inch disappeared after takmg the waters w ere of 
all sorts, W'e might begm to look on Bath waters as a panacea For 
estabbshmg a connexum betw’een two attributes the number and 
variety of instances are matters of great importance , but for estab- 
lishing compatibility one instance is enough. Now the third figure 
does not prove more than a compatibility ; and never can prove 
a connexion, however many the instances are ; and though the 
number of instances may make a connexion highly probable, yet we 
are influenced m reachmg such a conclusion by other considerations 
besides the mere number of the instances. For example, a man 
who observed in several ooivs the combination of the cloven foot 
with the rummatmg stomach would be much less inclmed to suppose 
that there was any general connexion between these characters in 
nature, than if he had observed the same thing in an equal number 
of beasts belongmg to as many different species. For we are 
accustomed to find characters constant throughout one species, and 
failing when we go beyond it , so that the accumulation of instances 
would be discounted by the fact that they all belonged to the same 
kmd Again, we might meet a Privy Councillor in a light suit, and 
yet not bo led to regard the next man we met in a hght suit as a Privy 
Councillor , but if we met a Guardsman m a breastplate, we should 
very hkoly suppose the next man in a breastplate to be a Guards- 
man The readmess with which we infer connexion is controlled 
by our general knowledge of the kmds of attributes that are con- 
nected ; such considerations do not appear in our premisses, but 
greatly influence our thought. Hence it is, that those who are 
thoroughly famihar with the facts of a science, or of some historical 
period, can make inferences from isolated facts which to persons 
Ignorant of the field of investigation, and the controlling principles 
applicable to it, appear foolhardy But all this belongs to rather 
a different department of logical theory, the Logic of Induction. It 
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remains true that so far as we bring no extraneous considerations to 
bear, and are guided only by the facts contamed m our premisses, 
we can infer no more than the compatibihty of two eharaeters (or 
their separability) from any number of instances ; and we can infer 
thus much from a smgle instance. 

It should he noticed, before leavmg the consideration of the third 
figure, that it always argues from a raito cognoacendi It is not 
because the rhododendron has brilhant flowers, that this attribute 
can be combined with evergreen foliage ; if it were not that there 
is no incompatibility between them, the rhododendron could not 
exhibit both Our mstance merely teaches us that the two are 
compatible , it is the ground of our assertion, not the ground of 
the fact asserted And this in itself is enough to show that there 
is a real difierence between the nature of our reasoning m the third 
figure, and m the first — at least when our syllogisms in the first 
figure are scientific ; and that the attempt to reduce all syllogisms 
to one typical form imposes an unreal appearance of conformity 
upon arguments which are essentially disparate. 

[The fourth figure of syllogism remams for consideration.^ It has 
this pecuharity, that its premisses as they stand, if we transpose 
them, present the arrangement of terms required by the first figure. 
And three of its moods (Bramantip, Camenes, and Dimaris), when 
thus regarded as bemg in the first figure ( =Barahpton, Celantes, 
Dabitis), afford conclusions of which those drawn m the fourth 
figure are merely the converse , but the other two moods (Fesapo 
and Fresison) yield no conclusion in the first figure, from which the 
conclusion m the fourth might be obtamed. Are we therefore to 
regard this figure as presentmg a separate type of inference from the 
first, or was Aristotle right m disregardmg it ? 

Let us look first at the moods which are reduced to the first 
figure by a mere transposition, and without any alteration, of the 
premisses. In the premisses All mtrogenems foods are flesh- forming, 
All grains are nitrogenous, if we treat flesh-forming as the major 
term, we have a syllogism m Barbara ; but if we treat grains as 
major term, our syllogism is in Bramantip, and the conclusion 
is that Some flesh-forming foods are grains It is surely true that 
the cogency of this inference, as compared with the other, is pecu- 
liarly unobvious. The conclusion is not what we should naturally 

^ This note may, of course, be equally well regarded as a discussion of the 
indirect moods of the first figure. But if a new type of inference were 
involved in them, the erection of a fourth figure would be justified. As 
that IS the question under discussion, it seems fairer to call them moods of 
the fonith fi^e at the outset. 
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[draw from the premisses ; and we need to look a little closer, in 
order to convmce ourselves that it necessarily follows. And this 
conviction comes to us v, hen m e realize either that from the given 
premisses it follows that All grains are fiah-f arming, and our other 
conclusion follow s by conversion from that or else that if no flesh- 
fornung foods were grams, no mtiogenous foods would he grains ; 
and that in that case grams could not all, or any, of them he nitro- 
genous The same remarks would appl3' mutatis mutandis to s\ llo- 
gisms m Camenes or Dunaris , and w e may therefore conclude that 
these moods are not evidently cogent w'lthout a further act of 
thought than their formulation m the fourth figure displaj'S Are 
we therefore to treat them as belonging to the first figure ? The 
reason for domg this is, that the simplest and dircctest way of 
justifying the inference which they contam is by drawing a con- 
clusion m the first figure from theur premisses, and converting it. 

The two remammg moods, Fesapo and Fresison, are less easily 
disposed of As the same considerations apply to both, it will 
suffice to take an example of the former. No animals indigenous io 
Australia are mammals. All mammals are uertebrate Some vertebrates 
are not indigenous to Australia , if we transpose these premisses, 
no direct conclusion follows; wo cannot tell from them whether 
any of the animals indigenous to Austraha are vertebrate, or not ; 
so that if our argument requires vahdatmg, we must validate it 
either by direct or mdirect reduction, or by exposition That it 
does need vahdatmg seems to follow from the fact, that m its 
present form it is no more obvious than the three preceding moods 
of the fourth figure , no one ever argues m the fourth figure, and 
that shows that it does not adequatelj’ exhibit the movement 
of thought m inference. Aristotle exhibited the validity of this 
mood ^ by convertmg both premisses (i e. by direct reduction) : 
No mammal is indigenous to Australia, and Some vertebrates are 
mammals ; and this is a more natural way of puttmg the argument. 
But there are cases in which conversion would substitute a less 
natural mode of expression m the premisses ; e g. from the pre- 
misses No mineral waters are alcoholic and All alcohol is taxed,^ we 
can mfer that Some things taxed ate not mineral uaters ; it would be 
less natural, although it w'ould yield the same conclusion, and that 
in the first figure, to say that Nothing alcoholic is a mineral water, 
and Some things taxed are alcoholic. Again we may proceed by 
indirect reduction ; wo may argue that if all vertebrates were 
indigenous to Austraha, then since no ammals indigenous there 
are mammals, no vertebrate would be a mammal ; we thus reach a 

^ i e. of Fapesmo and also Fresison =FnseBoinoruin : v. Anal Pri a vii, 
29 » 24-27 

‘ It would complicate tue illustration too much to make the exception 
required by meth^ted spiiits. 
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[conclusion inconsistent with the premiss All mammals an vertebrate, 
and that shows that our original argument cannot be disputed ; but 
wo should more naturally say that No mammals are vertebrate than 
that No vertebrates arc mammals , and the former contradicts 
more directly the premiss that All mammals are vertebrate StiU 
more do we feel this, if ive apply indirect reduction to our other 
example ; there, if Everythmg that is taxed were a mmeral water, 
then since No mineral waters are alcohohc. Nothing taxed is alco- 
holic , it IS clearly more natural to say that No alcohol is taxed, 
and that exhibits better the contradiction with our premiss If we 
employ the method of or exposition, we must convert the 

premiss No animals indigenous to Australia are mammals , then we 
have it given that mammals, m any mstance that we like to take, 
are not indigenous to Australia, and are vertebrate , from which it 
follows that an animal is sometimes vertebrate, and not indigenous 
to Australia. Similarly we may convert No mineral waters are 
ailcoTioliCt 

Thus we have in this mood an argument undoubtedly valid, yet 
lacking something to be obvious , it is possible to vahdate it in 
several ways, either bringing it into the first figure by conversion 
of both premisses, or into the third by conversion of one, or leaving 
the premisses and showmg, as m the second figure, that the falsity 
of the conclusion is inconsistent with their truth. Which of these 
methods is preferable ? and to what figure should the mood be 
referred ? or is it really of a fourth sort ? That it is not of a fourth 
sort 13 shown by the fact that without one of these methods of 
vahdation its conclusiveness is not apparent, that conversion of both 
premisses reduces it to the first figure, and that if reduction ad 
imfossibile or exposition is to be used, it may as well, and better 
(as will be explained two pages below), be regarded as a syllogism 
belonging, by the nature of its premisses, to the first figure, but need- 
ing vahdation by this means Perhaps the first of the above questions 
will be best answered, if we ask m what way, by the use of the same 
middle term, the conclusion of the given syllogism could most 
naturally be reached How are we to prove that Some vertebrates 
are not indigenous to Australia, using mammals as our middle term ? 
or that Some things taxed are not mineral waters, usmg alcohol as 
middle term ? In both cases we should appeal to an mstance in 
point ; the mammals may be cited to show the former, and alcohol 
to show the latter. It would seem therefore that exposition is the 
natural way of vahdatmg the argument ; or m other words, that we 
realize its cogency most readdy if we reahze that m the major premiss 
there is involved a converse, from which the conclusion follows at 
once in the third figure 

Are we then to reckon the mood to the third figure, and not 
(with Aristotle) to the first ? Aristotle would, of course, have said 
that since the third figure itself needed validatmg through the first, 
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[we had stopped half-way m reducing it to the third ; but if, as 
has been held above, the third figure is really a diSerent tj-pe of 
inference, our question cannot be settled thus Let us recall the 
meaning of the distmction between major and minor terms The 
distmction is not purel3' formal and external A term is not really 
the major term because it is made the predicate, and mmor because 
it IS made the subject, in a conclusion It is the meaning of 
the terms themselves which determmes which ought to be, subject, 
and which predicate, and therefore which is major and which 
mmor Otherwise, Aristotle would have recognized the fourth as 
a separate figure. We may take a syllogism m Darn, and by trans- 
position of the premisses produce one m Dimaris , e g the pre- 
misses White ts conspicuous at night. Some fiouers are vhite. whose 
natural conclusion is that Some fiouers are conspicvous at night, 
furm«h instead, if we transpose the premissei the conclusion that 
Some things conspicuous at night are fiouers But this is an obvious 
inversion, for it is the flower which is conspicuous, and not the 
conspicuous, as such, which is a flower It is true that there are 
cases where either conclusion is equally natural, as there are pro- 
positions which maj’ be converted without contortion Those uho 
are friendless are unhappy. Some nch men are friendless Some rich 
men are unhappy , or, in Dimaris, Some unhappy men are rich Here 
the conclusion m Darn is the natural conclusion to draw, because 
the premi''sc.s give the reason why a nch man is sometimes unhappy, 
but not w hy an unhappy man is sometimes rich , yet, considered 
apart from the premisses either conclusion is an equally natural 
form of judgement But the reason is, that the concrete subject men 
IS retamed throughout , m the conversion, the attributes rich and 
unhappy change places, but the subject of which they are attributes 
is retamed m its place Now these are merelj' comcident attributes, 
and neither is properly the subject of the other , we feel this in 
making the judgement , and mstmctively convert Some rich men 
are unhappy not mto Some unhappy are rich men (where the concrete 
term ‘ nch men ’ could not be predicated of ‘ unhappy ’ as such) 
but mto Some unhappy men are rich. \Mien, however, this is not 
the case — ^when the subject-concept contams the ground of the 
predicate-concept, or is the concrete w hole in which the latter inheres 
as one feature — ^then the former is properly the mmor and the 
latter the major term, and no verbal artifice which inverts them can 
alter what the fact is for our thought. 

Hence in the first three moods of the fourth figure, reduction to 
the first does no more than recognize in outward form as major and 
as minor terms what we must acknowledge to be so in our thought. 
But in Fesapo and Fresison, the conclusion is the same as what we 
should draw in Ferio after their reduction, and not its converse ; 
we have therefore no ground so far for givmg a preference to the 
expression of the argument in the first figure. But the same con- 
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[siderations which make it not an arbitrary matter, which term is 
major and which is mmor m the conclusion, wdl help us to determine 
the right position of the middle term m the premisses If then the 
premisses of a syllogism m Fesapo or Fresison were both of them 
inversions of what would naturally be expressed in the converse 
form, we should instinctively thmk them back mto the form required 
by the first figure, m drawmg the conclusion. This can hardly 
occur with Fesapo , for bad logic, as well as verbal contortion, 
is required in order to express a particular affirmative by an uni- 
versal converse , and therefore the mmor premiss A cannot be an 
inverted way of stating I the original of Fesapo cannot be Ferio. 
With Fresison it is more possible , that is to say, a syllogism m 
Fresison may be reached by converting both premisses of one in 
Fcrio (or Celarent) , and then it is possible that our thought may 
vahdate the conclusion by converting them back agam. Gold does 
not tarnish. Some ancient ornaments are of gold we may, however, 
say, if we like, that What tarnishes is not gold, and Some things of 
gold are ancient ornaments, and from these premisses draw the same 
conclusion as from the others, that Some ancient ornaments do not 
tarnish , yet our thought, justifymg to itself an mference made by 
outward rule, may fiy to the other forms of premiss If so, it is 
hard to say that we are not really arguing in the first figure, and in 
such a case the syllogism which wears externally the garb of the 
fourth belongs really, and is rightly forced by direct reduction 
to show that it belongs, to the first. It is however possible even 
here to convert only the minor premiss m thought, and reach the 
conclusion m the second figure by rcahzmg that ancient ornaments, 
if they tarmshed, would not be of gold. But the important cases 
are not such as these, where the premisses are palpably m an un- 
natural form, and would be restored to natural form by conversion. 
They are those in which the position of the middle term, as the pre- 
dicate of the major premiss and subject of the mmor, is the natural 
position. For here conversion to the first figure produces a result 
as unnatural as there conversion to the fourth figure produced in the 
premisses of an argument naturally belongmg to the first ; No 
mineral waters are alcoholic and All alcohol is taxed are propositions 
put in their natural form ; Nothing alcoholic is a mineral water and 
Some taxed things are alcoholic are not. 

And if that is so, there is only one ground on which we can j'ustify 
Aristotle in reckonmg these moods to the first figure. It is, that 
what is properly the major term — ^that is, the most general and 
comprehensiv^^oes stand as predicate in its premiss, and what is 
properly the minor term — that is, the most concrete and specific 
— as subject. Hence lookmg to the character of the 'premisses, we 
may fanly say that our syllogism is of the first figuie. And it 
f ollou s that Aristotle is right m hen he says that we prove the mmor, 
not universally but partially, of the maj'or ; for maj'or and minor. 
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[as we have seen, aie such intrinsically, and not baiely in virtue of 
their position in the conclusion; so that ivhere the two criteria 
lead to opposite results, it is right to hasp our nomenclature on the 
former. It was thiough overlookmg this, and taking a purely formal 
and external view of the distinction of major and minor terms, that 
some of his successors were led to add a fourth figure to the three 
of Aristotle But if wc recognize these moods as of the first figure, 
we must no less recognize that the3' need vahdating , and the most 
natural way of realizing their vahditj' is by the process of exposition 
which we found to be the characteristic method for the third figure 
We need not on this account say that the syllogism belongs to the 
third figure The occurrence of a syllogism of the first figure in the 
reduction per tmpossibile by which we validate the second did not 
lead us to resolve the second figure mto the first Exposition too, 
though the most natural, is not the only^ way’^ in which we can 
realize to ourselves the validity' of these arguments , so that the 
third figure could not receive them unchallenged We must bo 
guided, therefore, by the character of the premisses, and assign them 
to the first but admit that the conclusion is not really drawn with- 
out a further act of inference than appears upon the face of them ] 

We may now sum up the results of our enquiry There are three 
figures, each with a dietmctive character, and the ‘ imperfect ’ 
figures are misrepresented by reduction to the first The first is the 
chief, because the demonstrative, but not because the only figure. 
Arguments m it need not be demonstrative, but when they arc, our 
thought is movuig on a higher level of mtelligence, though not of 
cogency, than in the other figuies In realizing the validity of the 
second figure, the inconsistency mvolved m denying the conclusion is 
a more prominent ‘ moment ’ in our thought than the necessity of 
admilimg it The third figure appeals not to relations of coneepts, 
but to experience of the conjunction of attributes (or their dis- 
junction) m the same subject, and from that argues the general 
possibikty, imder conditions unspecified, of what is exhibited in 
a given case There is no fourth figure . but in the first three moods 
of the first figure we may also argue to the converse of their conclu- 
sions , and two moods may be added, writh an universal negative 
mmor premiss, in which, while the major term cannot be demed of 
the minor without fallacy, the mmor can be demed of the major ; 
though such a conclusion is only particular and realized by the help 
of conierMonorof exposition or of reductionpcTimpossifiile It must 
always be rememlered that the character of an argument is deter- 
mined not by- the form mto w hieh it is thrown m words, but by that 
which it assumes in our thought. This is our justification for 
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recognizing the figures as distinct types In particular cases, 
a syllogism may not belong to the figure mto which it has been 
verbally compelled , m others, it may be possible with the same 
terms to construct syllogisms m more than one figure , but then 
there must be a real movement of thought in the process of conver- 
sion by which the change is effected The theory of syllogism ought 
not to be regarded as a lesson m the manipulation of symbols and 
the apphcation of the formulae. What we have to look to is the 
character of the thinkmg mvolved in it, and to that end we need to 
realize our symbols and see hoiv the varymg character of our terms, 
and of the relations between them m judgement, affects the inference. 
If our enquiry has done anything to bring this lesson home, its length 
and intricacy will not have been altogether vain. 

[One further question about syllogism must be considered. It 
was said above (p 311) of syllogism m the first figure that its use 
belongs to the stage of incomplete msight mto the nature of facts. 
Yet Iterance depends on seeing the connexion of facts t How then 
can we infer syllogistically ’ The same problem may be reached 
another way We may see that a syllogism is vahd, without 
knowmg whether its premisses are true, or even knowing them to be 
false ; or -ne may follow out syllogistic arguments with symbols, 
not knowmg what they stand for.^ Now to see the vahdity of an 
argument is a process of inference How then can inference depend 
on seeing connexions of fact ’ Agam, it is well known that, although 
a false conclusion cannot be vahdly drawn from true premisses, 
a true conclusion may be validly drawn from premisses one or both 
of which are false , here then we reach the truth by inference, yet 
clearly not by tracing out the connexions of fact 

The problem cannot be solved by distinguishing between the 

^ Cf supra, p 240 

* Neither this fact, nor the foot that the validity of an argument may 
be considered independently of the truth of the premisses, is confined to 
syllogism. Indeed all symbolic logic is an investigation of validity Mr Hugh 
MacCoU {Symbolic Logic, § 62) makes the strange statement that ‘it is 
a demonstrable fact that not one syllogism of the traditional logic — neither 
Darapti, nor Barbara, nor any other — is valid in the form in which it is 
usually presented in our text-books, and in which, I believe, it has always 
been presented since the time of Aristotle ’. The reason he gives is that it 
asserts the premisses and the conclusion, as well as the implication of the 
latter in the former ; and he thinks Barbara, mvahd as commonly formulated, 
is valid in the form ‘ If every A is B, and every B la C, then every A is (7 ’. 
But that is exactly what is meant by saying that the traditional form is valid. 
To call an argument vahd is not to call either its premisses or its conclusion 
true, but to say that if the premisses are true, the conclusion is tiue The diffi- 
culty is, how we can know this, without knowing whether the premisses or 
conclusion are true. 
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[logic of con'sistein.j and the logic of truth Doubtless in the theory 
of syllogism ive have no more than an account of nhat conclusions 
■we must admit, if uc air to be con intent, vhen 'we haic admitted 
certam premi'-nes That mdted is ail ive have m any attempt to 
formulate by the help of ■'j mbols tj pes of ar^rument that are foimd 
recurnng with various real terms But ■what in meant bj the con- 
dition ‘ if we arc to be con-istent ’ ’ Consistency is not a matter of 
arbitrary com ention , it is determmed by w hat is pos-ible m the 
nature of thmps Incon-'istcncj may be a disregard of the ‘ laws of 
thought ’ , but these a' v e know are law s of things That con- 
sistency requires usto admit a certam conclusion if w e have admitted 
certam premisses means then that the nature of thmgn requires it 
Tet if the premisses and conclusion are false, and if w e are workmg 
■with symboL, how have we the nature of thmgs before us ’ ® 

The problem is partly one that arises m regard to all hy pothetical 
thinkmg In the inductii e science'-, for example, we are constantly 
forming hy^iotheses, who'-e consequences we proceed to deduce, only 
to reject the hypotheses if their con-equences difier from observed 
facts Now here the premi—es and the conclusion are both false, 
yet the inference from those to this is or should be sound, and 
clearly rests on perceivmg connexions of fact hat is seen to 
involve certam consequences is something m the nature of the facts 
supposed ^ Thus m support of the i icw that so called acquired 
characters are not inherited it has been aigued * that, if the 
conditions of town life which mjure the growth and health of the 
individual dispo-ed the mdiiidual to produce correspondmgly 
feebler ofEapnng, and again this offspnng to produce a yet feebler, 
and so continuously, the later generations of town dwellers would 
be less resistent to the mjurious influences of tow ns than the earher, 
the stock, so far as not replem&hed from country districts, would 
die out, and infants w ith a long town ancestry, transferred to healthy 
surroundings and reared there, would grow up markedly feebler 
than infants of country ancestry reared with them. But these 

^ a supra, p 13 

® In Mind, \ol xix N S 76, pp 544-54G, I drew a distinction between 
the (wii /Kt) rival, the necessity for certain facts to be thns and thus, which is 
apprehended in demonstrati-ve thinking, and the avaynt] Xeynv, the necessity 
to say one thing if ■we have said another, which was alone considered in the 
formal treatment of syllogism. Professor J. A. Smith pointed out to me 
the futility of this distinction What is meant by my being compelled to 
say anything 7 As far as talkmg goes, I can say what I please. But the 
compulsion here is a logical compulMon, not a moral or physical; and so 
1 have not got away from apprehending connexions of fact By admittmg 
the premisses I am compelled to admit the conclusion only because, if what 
the premisses express exists, what the conclusion expresses exists also But 
how can I see this connexion unless I am considering existents T 

■* I have learnt from Professor C!ook Wilson the importance of this, 

* By Dr Arcbdoll Beid, TAe Principles of Heredity, pp. 335-337. 
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[things do not happen ; the Jews e.g. have lived mainly in towns 
for many centuries, and often under worse conditions than most 
towTi-dv ellers ; yet they thrive better, not worse, m towns than 
men of other stocks In this argument, it is because, or so far as, 
we understand what are injury, transmission, identity of relation be- 
tween every two members in a series of terms, &c , that we can 
follow the deduction ^ Whether in the facts of town-life prolonged 
over a succession of geneiations we have an example of all these is 
another question, and is the question that has to be settled. So m 
syllogism ; we so understand what an universal relation is between 
one character M and another P, as to see that it mvolves the 
piesence of P in any subject S exhibiting M. The man who sees 
that if the premisses of a given syllogism are true, the conclusion is 
true, moves by msight into relations which are displayed in some 
facts, even if not m the terms of his syllogism. And syllogistic 
reasoning can be used m ‘ indirect reduction ’ just as hypothetical 
reasonmg is used m refuting theories m the mductive sciences. 

We may get some further hght from our procedure in geometry. 
When we wish to follow a geometrical demonstration about a triangle 
or circle, we draw a triangle or circle ; but our power to follow the 
demonstration is not dependent on our figure bemg really triangular 
or circular. We are tliinkmg, as Plato says,® not about the figure 
we draw, but about what it represents So it is when we use 
symbols in working out syllogisms, and equally when we use pre- 
misses with real terms, that we know to be false. ‘ Whoever knows 
Greek is a compound householder, and all snapdragons know Greek 

AH snapdragons are compound householders ' is a syllogism whose 
validity we can only grasp if we think about relations no more 
exemplified in the terms before us than is equality of radu in a badly 
drawn circle, but yet understood because exemphfied m some re^ 
terms. It is stfil therefore on msight into connexions of fact that 
reasoning rests. 

^ If any one likes to say that the consequence depends on the fact that 
the relation of parent to offspring is an asymmetrical transitive relation, we 
can agree. But if wc could think of no example of such relations, we could 
not think out their imphcations. Our reasoning therefore rests on our 
percewmg real connexions. This is so even in non-Euchdean geometnes. 
We do not really know wUat would happen if straight fines makmg equal 
angles with the same straight fine could meet ; but when it is said that in 
consequence a triangle might contain more thitn two right angles, that is 
because we see that, where x is a positive quantity, l + l + x>2. In other 
words, we are guided by our insight mto real connexions whenever we follow 
out the imphcatioiis of a false hypothesis, whether the falsity of the hypo- 
thesis IS o^y revealed by the discrepancy between its consequences and 
observed fact, or is self-evident. From an unintelligible hypothesis we 
cannot reason. We must reason therefore from what is intelligible in the 
hypotheses of meta-geometry; and this is relations and analogies exemplified 
ui fact Implication is connexion of fact, notof mere thought, or statement. 

* Rep. vi. 610 s, b. 
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[As to drawing a true conclusion from laLe premisses (e g , if in 
the syllogism m the la<!t paragraph we put, for the term compound 
householder, the term labiate), if it is simply a que^-tion of seeing its 
vahdity, what has been said already applies here equally, and the 
truth of the conclusion is irrelei ant But if a man is led by arguing 
correctly from false premi'-'Cs beheved true to entertam a true 
behef, he has not been thereby enabled to understand the real con- 
nexion between the terms in his conclusion All that he understands 
there at all 1& the subject-attribute relation, w hich he rightlj"- sup- 
poses to be exemplified between the teims of the conclusion, without 
seemg the connexion there as a man might rightly suppose, on 
others’ testimony, that a portrait was like its ongmal, because he 
knows from other examples what likeness is, though he had never 
seen the ongmal of this portrait He does not reach an under- 
standing of the connexion which the conclusion states between its 
terms. That is impossible apart from the apprehension of the 
connexion of its terms with the middle term, and therefore impos- 
sible it its terms are not really connected with the middle term 
taken Consequently m drawing a true conclusion from fal&e 
premisses, not by way of logical exercise, but in actual life, w hen we 
express m premisses and conclusion w hat w e do think the inference 
does not really make use of the special (or material) nature of the 
terms, any more than the inference of the geometer makes any 
use of the irregulanties or length or thickness or other special 
characters of the lines he draws and the connexion alleged in the 
conclusion between just this nature, say being a snapdragon, and 
just that, say being a labiate, is not made manifest, and so, m 
strictness, not concluded, but we come to believe it for a reason 
mdependent of the nature of those terms. That reason is, that it 
happened to be by help of those terms and the middle term 
that we contemplated a certain connexion of relations displayed 
frequently in what is real, though not m those terms. We 
heheve the conclusion, therefore, as Aristotle said, accidentally 
(■cara (rvuSe^riKos). Only by studying the structure of snapdragons 
and other dowers, and detecting in them a common character 
variously modified, should we understand that they are lahiatea] 



CHAPTER XV 


OF HYPOTHETICAL AND DISJUNCTIVE REASONING 

Tee form of argument which we have been examining under the 
name of Syllogism has for its premisses only categorical propositions ; 
but there are forms of argument to which the name has been 
extended, in which this is not so In what have been called 
Hypothetical and Disjunctive Syllogisms, hypothetical and dis- 
junctive propositions figure m the premisses. For reasons, how- 
ever, to be considered later, it apjiears better not to call them 
syllogisms, but to speak rather of hjiiothetical and disjunctive 
arguments. They are processes of argument that recur with great 
frequency both in ordmary thought and m the reasonmgs of science. 

In a hypothetical argument, one premiss is a hypothetical pro- 
position, connecting a consequent with a condition or antecedent : 
the other is a categorical proposition,^ either affirming the ante- 
cedent or denying the consequent Prom these follows as con- 
clusion a categorical proposition, either affirming the consequent or 
denymg the antecedent. In the former case, the argument is 
said to be m the modus ponens or constructive : in the latter 
case, m the modus tollens or destructive. Examples will make 
this clear 

1. The modus ponens is of the form . — 

If A is H, it IS C or If A is B, C is D or If A is G, Bis G 

AisB AisB AisG 

,’.AisG .'.GiaD .‘.BisG 

e.g If the soul is uncreated, it is indestructible 

The soul is uncreated 
It is indestructible 

or If all men are born equal, slavery is unjust 

All men are born equal 
Slavery is unjust 


1 But of. iTiftu, p 337, iii 
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or If men have obligations towards their friends, they have 

them towards their enemies 
Men have obhgations towards their friends 
They have them towards their enemies. 

The following points should be noted further — 
i. The subject of the minor premiss may either, as m the fore- 
gomg examples, be the same as the subject of the antecedent m the 
major premiss (if we may retam the name of major for the hypo- 
thetical and of mmor for the categorical premisses m this form of 
argument), or it may be a term that we recognize as included 
therem, falhng under it. Thus we may argue that 

If a beautiful thing is rare, it is costly 
Diamonds are rare 
.'. They are costly. 

Here it is imphed and recognized that diamonds are beautiful things. 
The argument might of course be expressed 

If anything is at once beautiful and rare, it is costly 
Diamonds are at once beautiful and rare 
.’. They are costly. 

But diamonds are still ‘ subsumed ’ as a special case under a rule 
that apphes beyond them ; the condition in the maj’or premiss does 
not concern them in particular 

u We saw in a previous chapter that the distmction of affirmative 
and negative has no apphcation to hypothetical judgements — ^for 
every hypothetical judgement connects a consequent with a condition, 
whether that consequent itself be expressed m the form of an 
affirmative or of a negative statement it would be no hypothetical 
j'udgement to say that ‘ If the weather changes at full moon, it 
does not foUow that the change will last Hence the character 
of the modus ponens is unaltered, whether the antecedent or the 
consequent (and therefore the conclusion) be affirmative or negative. 
I may argue 

If the North American colonies were unrepresented in Parlia- 
ment, they ought not to have been taxed by Parliament 
They were unrepresented m Parhament 
.’. They ought not to have been taxed by Parliament. 

^ This IS the denial of a hypothetical judgement, hut not itself hypothetical : 
bemg equivalent to saying is not true that if &o. 
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Here my conclusion is negative ; but the argument is still in the 
mod/us ponens . for by that is meant not the mood which is affirma- 
tive m its conclusion, but the mood which establishes the consequent 
set down m the major premiss The reader will easily see that if 
the antecedent were of the form ‘ If A is not B it would still 
make no difierenee to the charaeter of the argument. 

in It IS possible to argue with both premisses and the conclusion 
hypothetical, in the form • — 

If A IS C, it is H or TiCiaD,EiaF or If A is H, H is H 

If A IS £, it IS C If A IS B, C IS D If B is B, C is B 

.•. If A is B, it is B .•. If A is B, Eis E If A is B, Cis B 

e. g. If the price of an imported article rises, those who manufacture 

the same article at home inll charge more for it 
If a tax IS imposed upon the importation of an article, the price 
of the imported article rises 

.*. If a tax is imposed upon the importation of an article, those who 
manufacture the same article at home will charge more for it. 

The remarks made in the last paragraph upply, mutatis mutandis, 
to this form of the modus ponens also ; and the subject of the 
antecedent may be m one premiss the same with that of the con- 
sequent, and in the other different. It is unnecessary to illustrate 
all these variations. 

2. The modus tollens is of the form : — 

If A is B, it IS C or If A is B, (7 is B or If A is C7, B is G 

A IS not C G is not B B is not C 

.•.It IS not B .'.A is not B .'.A is not 0 

c. g. If matter is mdestructible, it is uncreated 
Matter is not uncreated 
.•. It is not indestructible 

or If the earth did not rotate, the winds that blow from the poles 
to the equator would not be deflected westward 
But they are deflected westward 
The earth does rotate. 

or If any one has a natural right to a vote, every one has 
Not every one has 
.'. No one has. 

It IS plain that the observations made above with regard to the 

177B z 
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modus ponms are equally applicable, mutatis mulandi’t, to the modus 
tollens 

Thus, given a hypothetical proposition, v e can piocccd to draw 
an inference whenever ve have a further premiss given us, either 
affirming the antecedent or denying the consequent But from the 
affirmation of the consequent, or the demal of the antecedent, no 
conclusion follows Arguments of the form 

If A IS B, it IS C 
A is C 
.• It is B 

or A is not B 
. . It 13 not G 

are invalid. It is true that if a member of the Commons House of 
Parhament is declared a bankrupt, he loses his seat , but it is not 
true that if he loses his seat, it must be because he has been declared 
a bankrupt, or that if he is not declared a bankrupt, he may not 
still lose his seat For the connexion of a consequent with a con- 
dition does not preclude the possibihty,that there are other conditions 
upon which the same consequent may follow , so that the fact of 
the consequent havmg occurred is no proof of this particular con- 
dition ; nor is the fact that this particular condition is not fulfilled 
any proof that the consequent has not occurred m virtue of the 
fulfilment of some other condition with which it is connected. 
Obvious as these considerations are, yet these are among the com- 
monest errors to occur m men’s reasonings We are all of us apt 
to conclude, that by disprovmg the allegations advanced m support 
of a proposition, we have disproved the proposition itself , or that 
byshowmg that facts agree with the consequences of some hypothesis 
which we have formed, w'e have estabhshed the truth of that hypo- 
thesis We do not realize that it would be necessary to show, not 
only that the facts agree with the consequences of our hypothesis, 
but that they do not agree with the consequences of any other. 
The Teutomc races have durmg the last three centuries increased 
and expanded faster than those which speak languages of Latin 
stock , and some may be mchned to attribute this to the fact that 
the former in the mam embraced, while the latter rejected, the 
principles of the Reformation Grant that the facts are consistent 
with the hypothesis that this difference of growth is due to a differ- 
ence of rehgion ; yet if there are other ways of explaining it, what 
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ground has yet been shown for accepting that way ? When facts 
are equally consistent with the truth and with the falsity of our 
hypothesis, we have so far no reason for believing it true 
It is then fallacious to draw any inference from the affirmation 
of the consequent, or the demal of the antecedent, in a hypothetical 
argument. It is sometimes said that to do the former is to commit 
the fallacy of undistributed middle ; and to do the latter, to commit 
the fallacy of illicit process of the maj or ter m : for that the argument 
If A IS R, it IS 0 
AisG 
Ais B 

may be exhibited in the form 

A Bis G 
A IS C 
A is A 5 

and the argument 

If A IS R, it is C 
A is not R 
A is not G 

may be exhibited in the form 
ARisC 
A IS not A R 
A is not G 

And valid hypothetical arguments, it is said, may be similarly 
‘ reduced ’ to categorical syllogisms ; when it will be found, that 
the modus poTiena is really a syllogism in Barbara, and the modus 
tollens one in Camestres.^ 

It seems to be an error thus to identify hypothetical reasomng 
with syllogism In syllogism, as we have seen, a relation is estab- 
lished between two terms in the way of subject and predicate, by 
means of their common relation in the way of subject and predicate 
to a third or middle term. Hypothetical reasoning rests upon 
another relation than that of subject and predicate — the relation 
of condition and consequent , and there is not necessarily any 
middle term. Where antecedent and consequent, in the hypothetical 

^ A number of modern text-books teach this doctrine For an older 
authority cf. Zabaiella, In Lib Pnor Anal Tabulae, p 158, ‘ syllogismus 
hypotheticus an valeat necne cognoscitur per eius reductionem ad categori- 
oum.’— Opera LoguM, Colonioe, 1607. 

ZS 
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premiss, have the same subject — uhere that proposition is of the 
form ‘ If A IS S, it is G ’ — a middle term may at times be found, 
and the reduction effected , but where that is not so — where it is of 
the form ‘IfAiSjB, GisZ)’or‘Ifj4isG, 5isG ’ — ^there a middle 
term is wantmg, and the violent nature of this process of reduction 
becomes manifest 

‘ If the value of gold is affected bj' the amount of labour needed 
to obtam it, improvements m mimng machinery must raise prices. 
The value of gold is affected by the amount of labour needed to 
obtain it Therefore improvements m minmg machmery raise 
prices ’ We arc not concerned here with the truth of this hypo- 
thetical proposition. So many circumstances, many of them varymg 
independently of one another, combine at anj' time to affect the 
course of prices, that it would be hard to rest on observation the 
effect which it is here asserted that improvements in mmmg 
machmery ought to have Our concern, however, is with the 
character of the argument , it is clearly diflScult to reduce it to 
a syllogism. There is nothmg asserted of improvements in mining 
machmery, which m turn is asserted universally to raise prices ; 
the connexion between the value of gold and the amount of labour 
needed to obtam it is not a predicate of improvements m mmmg 
machinery, nor is raismg prices a predicate of that connexion It 
is a consequence of it , but that is another matter Attempts have 
indeed been made to get round this difficulty It is said that the 
maj'or premiss may be expressed in the form ‘The case^ of the value 
of gold being affected by the amount of labour needed to obtam it 
is the case of improvements m mmmg machmery raismg prices. 
The existing case is the case of the value of gold being aSected by 
the amount of labour needed to obtam it. Therefore the existmg 
case IS the case of improvements in mining machmery raismg 
prices.’ But such Imguistic tours de force do not alter the nature 
of the argument w hich they conceal What does that major premiss 
mean ? Interpreted hterally, it is undoubtedly false. Modification 
in the value of gold, because gold has become easier or harder 
to obtam, is not a rise m prices due to improvements in minmg 
machmery The one fact may be dependent on the other, but the 
one IS not the other It is not therefore until we mentally substi- 
tute for this premiss the hypothetical proposition it attempts to 

^ Had I written, for the case, all cases, the proposition would have been 
still more absurd. But the contention should be exanuned in its strongest form. 
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Bupersode, that we assent to it at all , the ‘ reduction ’ is purely 
verbal , our meamng remains unchanged, and cannot be put mto 
the categorical form Nor does the minor premiss stand criticism 
any better. What case is ‘ the case of the value of gold being 
affected by the amount of labour needed to obtain it ’ ’ To say ‘ the 
existmg case ’ is useless, unless we are told what the existmg case 
IS a case of. If it is a case of the value of gold bemg affected by the 
amount of labour needed to obtam it, the proposition becomes 
tautological, and the conclusion will only repeat the major premiss ^ : 
if it IS a case of something else, we ought m the first place to have 
that something stated, m order that we may know what the pro- 
position means ; and in the second place, when it was stated, we 
should find the proposition had become false, m the same way as 
the major premiss, literally interpreted, was false. It is clear then 
that this syllogism is far from exhibitmg more correctly the true 
character of the hypothetical argument in question ; on the contrary, 
the hypothetical form exhibits the true nature of the argument thus 
violently forced into a syllogism 

Had we mdeed taken an example in which the subj’eot of the 
antecedent was the same with the subj'ect of the consequent in 
the major premiss — in which, to put it otherwise, the major premiss 
was of the form ‘ If A is S, it is G ’ : then the process of reduction 
to syllogism would not have appeared to be so difficult or violent. 
For then the condition on which it depends that A is G is a condition 
fulfilled in A ‘If the moon rotates in the same period as it revolves, 
it must present always the same face to the earth It does rotate 
in the same period as it revolves. Therefore it does present always 
the same face to the earth.’ ‘ If Christian nations had the spirit of 
Christ they would avoid war They do not avoid war. Therefore 
they have not the spirit of Christ ’ There is httle change made, if 
we substitute for these arguments the foUowmg syllogisms : 

A body rotatmg m the same period wherein it revolves round 
another body presents always the same face to the other 
The moon is a body rotating in the same period wherein 
it revolves round the earth ® 

.'. The moon presents always the same face to the earth 

^ The case of A is the case of B : the existing case of A is the case of A : 
therefore the existing case of A is the case of B. 

^ It will be seen that in this minor premiss not only is the moon ‘ subsumed ’ 
nnder the more general notion of a body rotating, &o. : but the earth is also 
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and Those who have the spirit of Christ avoid war 
Christian nations do not avoid w ar 
Christian nations have not the spirit of Christ. 

Indeed, if it be granted that the hypothetical premits is unaltered, 
otherwise than in verbal form, by reduction to the form of a cate- 
gorical proposition, we must grant that the argument is unaltered 
by reduction And there are logicians who have contended that 
aU umversal judgements are really hypothetical^ , from which it 
would follow that there is no real difference between a syllogism 
m Barbara or Camestres, when it has a gcnumelj’ universal (i e not 
a merely enumerative) major pre mis s, and a hypothetical argument 
m the modus ponens or the modus iollens — though the former rather 
than the latter would demand reduction Yet there do seem to be 
some judgements which, m their contert, intend to afiSrm the 
existence of the subject about which assertion is made, and not 
merely to assert that somethmg would be true about it if it existed. 
To say that, if Christian nations had the spirit of Christ, they 
would avoid war, leaves it an open cjuestion whether any have that 
spirit , to say that those who have the spirit of Christ avoid it, 
naturally implies that there are such The reduction of a hj'potlio- 
tical argument to a syllogism is no merely verbal change, if it 
substitutes one of these forms of statement for the other 

Attention ought to be called to one other change mcidental to this 
reduction m the last two examples Our hypothetical major con- 
cerned the moon and the earth, or Christian nations , m the syllogism, 
the major concerned any two bodies in which certam conditions are 
fulfilled, or any m whom the spint of Christ is found Thus in 
the syllogism, a principle is stated in more general form than m the 
hypothetical proposition Here agam, more than a merely formal 
change is involved It is true that no one could assent to the 
proposition, that if the moon rotates m the same period wheremit 
revolves, it must present always the same face to the earth, without 
seemg that its truth has nothmg to do with the fact that the bodies 

subsumed under the more general notion of the other hody. Hence it is 
difficult to express the argument completely in symbols. Suppose that we 
write ‘ Any X ^ T, the moon is X the moon is y ’ : now here, in the 
major premiss, X=‘body rotating in the same period wherein it revolves 
round another body ’ ; in the minor premiss, body rotating in the same 
penod wherem it revolves round the earth’; and similarly with Y. The 
argument is none the less a syllogism , the difficulty is linguistic , but we 
arc really bringing the moon %n its relation to the earth undei the condition 
of a rule. Aristotle recogmzes this : cf. Post. An. /3. xi, 04‘ 36-^7. 

^ Cf. pp. 183, 185, n. 1, supra. 
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in question are the moon and the earth, but holds equally for any 
two bodies , so that the more general form of the umvorsal cate- 
gorical proposition given above is obviously justified Yet it is 
not the mere form of the hypothetical judgement which enables us 
to see this , and it might be contended in the other case that the 
more general form of the categorical judgement is not justified, and 
that we ought not to have said more than that ‘Nations which have 
the spirit of Christ avoid war It rmght be said that if a Christian 
Tuition had the spirit of Christ, it would avoid v ar , but that an 
individual may be morally bound to take part m warfare, though 
he has that spmt, when the nation to which he belongs has it not. 
Now there is, doubtless, in every true hypothetical judgement of 
the form ‘ If A is 5, it is C some general principle mvolved we 
may express this as ‘ a /3 is y ’. But if A is some determinate 
individual, or case of a particular kmd, and if the condition B is 
similarly determinate, wo may know that if A is B, it is C, without 
knowing generally what conditions /3, occurrmg in what kmd of 
subject a, iviU involve the predicate y. Where this is the case 
the hypothetical form is more natural to the expression of our 
argument than the syllogistic ’ 

We find, then, that even when antecedent and consequent have 
the same subject in a hypothetical major, reduction of the hypo- 
thetical argument to syllogism may mean a real change in the 
nature of the argument used , and that where they have diSerent 
subjects, such reduction can only be effected to outward appearance, 
and by violent means ; for here the condition on which it depends 
that C 13 D IS not a condition asserted to be realized in the nature 
of G itself , m other words, there is no middle term ® No doubt 

^ If the subject of the antecedent in the hypothetical premiss be a singular 
term, and we know of no general term under which it falls which can be 
substituted as subject in its stead, the impossibility of reducing a hypo- 
thetical argument to syllogism is specially obvious ; for we cannot replace 
such a hypothetical proposition by any categorical proposition ‘ he 
marries her, he will be happy ; he will marry her .’. He be happy ’ — ^is 
an example in point. 

^ The inference in a hypothetical argument might hence be called 
immediate; but such an expression would readily give rise to misunder- 
standing. It is immediate in the sense of having no true middle term * and 
in this it differs from syllogism ; it is also immediate m the sense, that given 
the premisses, nothmg more is needed in order that we may see the necessity 
of the conclusion . and in this sense, syllogism, and indeed every step of 
valid argument when fully stated, is immediate But it was in yet another 
sense that the processes of conversion, &o , were called immediate, and 
distinguished from syllogism : viz. that m them we passed from a single 
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there is an unity embracing both condition and consequent ; they 
belong to a system, of which it might bo said that, when affected 
by the condition, it exhibits the consequence. Sometimes this 
admits of ready expression. ‘ If the rainfall is deficient, the hay- 
crop is hght ’ . u e may express this by sa 3 ung that ‘ Grass u hich is 
insufficiently supphed nith moisture makes only a small growth 
that can be used for hay ’. In other cases, tho mterconnexion 
of facts within a whole does not admit of being stated except in 
hypothetical form. And anj'how, it must be contended that 
hypothetical reasoning is not identical in character with syllogism, 
and that we ought not to pretend to validate it by reducing it to 
syllogism, nor to identify the fallacies involved in argument from 
the denial of tho antecedent or the affirmation of the consequent 
with the syllogistic fallacies of ilhcit process of the major term or 
undistributed middle. 

In a disjunctive argument, one premiss is a disjunctive proposi- 
tion , the other is a categorical proposition, affirming or denymg 
one of the alternatives m the former. From these follows as con- 
clusion a categorical proposition, denjung or affirmmg the other 
alternative. In the former case, the argument is said to be in the 

proposition to another inferred therefrom, without anything further being 
required as a means of reaehing the conelusion (Cf. supra, p 232, n 3) 
Hypothetieal arguments are not immediate in this sense Gi\en that ‘If 
A 13 B, it IS C I eannot conelude that A is C, unless I also know that 
A IS B . nor eould 1 eonclude that A is G, fiom the fact that A is B, -without 
the hypothetical premiss. 1 can, however, conclude from ‘ If id is £, it is C ’ 
to ‘ If A IS not C, it IS not B ’, -without any further knowledge ■ and to this 
we saw that some forma of so-called immediate inference amounted. 

The conditions of valid hypothetical reasoning are of course recognized 
by Aristotle (cf e. g Top /3. iv. Ill*’ 17-23 et al) , but he does not speak of 
hypothetical syllogisms The term ovXXoytcr/ior virodeo-rwr has a different 
meaning — ^viz a syllogism proving the antecedent of a hypothetical pro- 
position, and therefore, iy virtue cf the acceptance of that hypothesis, proving 
the conclusion Let it be granted that A A is B,C is D then any syllogism 
which proves that A is £ -will by virtue of this agreement establish also 
that C IS D . but without such agi cement, it would not have been sho-wn at 
all that C IS Di that is therefore said to be proved only ex hypothesi. In 
a case between University College, Oxford, and the City of Oxford (v. Times 
of July 5, 1904) arising out of a claim by the College to put a bridge between 
two blocks of buildings on either side of a narrow street called Logic Lane 
without payment of any acknowledgement to the City, it was agreed that 
if the soil of Logic Lane were vested m the College, the College was entitled 
to do this (subject to any building regulations which the City had power to 
make) , the arguments advanced on behalf of the College (which estabhshed 
Its case) were directed to show that it was owner of the soil ; but, {moBeacoe, 
the College showed by the same arguments that it was entitled to erect the 
bridge without aoknowledgement. 
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modus ponendo tollens : in the latter case, in the modus tollendo 
ponens. Examples and observations follow. 

1 The modus ponendo tollens is of the form 
A IS either BaiG Either A is B or C is D Either A or H is (7 
A 13 B or A IS R or A is 0 

. . It is not 0 0 is not D .'.Bis not G 

e g ‘ Possession by devils ’ is either a form of mental derangement, 
or supernatural 

It is a form of mental derangement 
It is not supernatural 

or Either the interests of rehgion require the maintenance of the 
Temporal Power, or the Popes are actuated by worldly 
motives m continumg to claim it 
The interests of rehgion do require its maintenance 
The Popes are not actuated by worldly motives in continuing 
to claim it 

or Either Newton or Leibniz invented the calculus 
Newton invented it 
Leibmz did not 

2. The modus tollendo ponens is of the form 

A is either Bor G Either A is S or C is 27 Either Aor Bis 0 

A is not B or A is not B or A is not G 

.'.It is (7 GisD .'.BisO 

e g The belief in a golden age rests either on history or on hope 
It does not rest on history 
It rests on hope 

or Either God is unjust, or no man is eternally punished 
God is not unjust 
No man is eternally punished 

or Either Aristotle or Eudemus wrote Bks. v, vi, vii of the Nico- 
machean Ethics 
Eudemus did not write them 
Aristotle did write them. 

The following points should be noted • — 

i. It IS sometimes contended that the modus ponendo toUens is 
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invalid : that the affirmation of one alternative does not justify the 
denial of the other This will depend on the interpretation given 
to the disjunetive proposition If the alternatives therein stated are 
mutually exelusive, the argument is valid . if otherwise, it is not. 
Whether they are so mtended can only ho dotermmed in a given 
case hy reference to the context and the matter of the judgement ; 
but mutually exclusive alternatives may exist, and therefore a valid 
argument in this mood is possible Of the examples given above, 
the third is clearly the most open to objection ; for Newton and 
Leibniz may well have mventod the calculus independently, as 
they are now beheved to have done In the first, it is imphed that 
if we can otherwise account for the phenomena of demoniacal 
possession, we shall not attribute them to supernatural agency ; and 
the argument maybe considered valid, provided thatwe are justified 
m that view ^ The second is more doubtful , men may do from 
bad motives what ought anyhow to be done, and the motives of the 
Popes in mamtainmg their claim to temporal power nught bo 
worldly, even though their possession of it were requu-ed in the 
interests of religion The premisses do not really prove the un- 
worldhness of their motives , but they show that we need not 
assume the contrary, in default of further evidence. The validity 
of the present mood of disjunctive argument will, m fact, depend 
on what hj'potheticals are imphed in its disjunctive premiss ; for 
we have seen (p 1S7, supja) that the disjunctive judgement ’A is 
either B ov O’ may imply, though it is not reducible to, the hypo- 
thetical judgements ‘ If .4 is B, it is not (7 ‘ If i4 is (7, it is not B ’, 

‘ If .4 IS not B, it is G and ‘ If .4 is not 0, it is B If the alter- 
natives are mutually exclusive, all four will be imphed, and the 
modus ponmdo tollens will be vahd. If not, we cannot get, out of 
the proposition ‘ A is either B or O’, the propositions ‘ If 4 is 5, 
it IS not 0 ’ — ‘ If 4 is (7, it is not B To say that ‘ Either the 
interests of religion require the maintenance of the Temporal Power, 
or the Popes are actuated by worldly motives in continuing to claim 
it ’ will mean that if the interests of rehgion do not require it, they 
must be so actuated ; but not that if the interests of rehgion do 
require it, they cannot be so actuated , and therefore to argue 
from the premiss that the mterests of rehgion do reqmre it is to 
argue from the denial of the antecedent in a hypothetical argument. 

* TIio argument may be valid even though the conclusion be false ; the 
truth of the conclusion further presupposes that of the minor premiss. 
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Horo we might leave this matter, with this as our result — that 
the validity of the modus ponendo tollens depends on the alternatives 
in the disjunctive premiss being mutually exclusive, and that there 
13 no way of determining on merely formal considerations whether 
they are so ^ ; that the form of argument is not umversally invalid, 
because they may be so , but not universally valid, because they 
maj’ not It is, however, worth noticing that quite mdependently 
of this doubt about the validity of the modus ponendo tollens m 
any givmn case, the modus tollendo ponens is of more impor- 
tance on other grounds. We are more often mterested m provmg 
one alternative by disjiroof of others, than vice versa. A prisoner 
indicted on a charge of murder may indeed be content to show that, 
whoever committed the crime, he did not , and his ends may be 
satisfied by provmg an alibi. But the ends of justice are not satis- 
fied except by discovermg the murderer. And so it is with disjunc- 
tive argument generally , its use lies more m what it can establish 
than m what it can overthrow. 

li As in hypothetical, so also in disjunctive argument, the major 
premiss may make a more general assertion, which m the conclusion 
IS apphed to some special case Thus a man might argue 

Every man at forty is either a fool or a physician 
My son at forty is not a physician 
He IS a fool 

or from the premiss ‘ Either God is unjust, or no man is eternally 
punished I might have concluded that I shall not be eternally 
punished ® 

m. The mood of a disjunctive argument is not aSected, any 
more than the mood of a hypothetical argument, by the quahty — 

^ It might bo said that we could give an unambiguous form to the 
argument by writing it thus ‘ A is cither £ only, or C only, or both £ and 
C it is £ only • it is neither (7 only, noi both B and G ’ But here there 
seems to be no inference ; for if we already know that it is B only, we must 
already know that it is not C. The inference rests upon the knowledge 
that A IB B, and that B and C are mutually exclusive ■ if we arc doubtful 
of the latter point, and only know that A is B, we cannot tell whether it is 
C or not : and this information is all that we have ; we must not substitute 
for the minor premiss ‘AisB’a, different one, ‘ 4 is £ only ’. 

® The subsumption involved may be expressed if we like in a separate 
and syllogistic argument thus 

Every man at forty is either a fool or a physician 

I am forty 

1 am either a fool or a physician : but I am not a physician, &o. 
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afifirmative or negative — of the minor premiss or the conclusion. 
Arguments of the type 

A is either Box G 
A is not B 
It is G 

are in the same mood as those of the type 

A is either not B or not G 

AiaB 

It is not G 

I establish one alternative by way of rejecting the other, equally 
whether from the premisses 

A diplomatist must either be insincere or fail 
Bismarck did not fail 

I conclude that he was insmcere, or whether I conelude that he was 
not honest from the premisses 

A diplomatist is either not honest, or not successful 
Bismarck was successful 

Attempts have been made to reduce disjunctive arguments also 
to syllogistic form We have seen that a disjunctive proposition 
implies two or perhaps four hypotheticals ; and every disjunctive 
argument can be exhibited as a hypothetical argument usmg for 
major premiss one of these But as hjrpothetical argument is not 
syllogism, we do not thereby make disjunctive argument into 
syllogism ; nor do we really identify it with hypothetical argument ; 
for the hypothetical major premiss expresses only a part of the 
meanmg of the disjunctive proposition, from a perception of the 
relations involved in which a disjunctive argument proceeds to 
draw its conclusion.^ 

and having reached the conclusion ' No man is eternally punished ’, I can 
with the minor premiss ‘ I am a man ’ draw the conclusion that I shall not 
be eternally punished. This act of eubsumption is a different act of inference 
from the disjunctive argument. 

^ The term hypothetuxU was long used (following Boetms) aetuu latiore, 
to cover both what have in this chapter been called hypothetical and what 
have been called disjunctive arguments ; and for hypothetical, in the nar- 
rower sense employed above, the term conjunctive. Condtfionaf— originally 
equivalent to hypothetical in the wider sense — has by some who retained the 
wider sense for the latter been used as eqmvalent to conjunctive (of. Sir W. 
Hamilton’s Diacuasiona, p 150). A few points may be noted here which did 
not seem worth a place in the text. 

1. The order in which the alternatives in the disjunction are mentioned 
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being irrelevant, it makes no difference to the nature of the argument whether 
we proceed from the afSrmation of the first to the denial of the second, or 
from the affirmation of the second to the denial of the first. 

2. A disjunction may contain more than two members : e. g it may be of 
the form A is either B ot C or D. In this case, if the minor is categoncal, 
the conclusion will be disjunctive ; and in the modus ponendo toUens, a dis- 
junctive minor will give a categorical conclusion— A is either B or C it 
is not D. But the minor ‘ A is neither B nor C ’, which is needed in order 
to get a categorical conclusion in the modus toUendo ponens, is not a dis- 
junctive proposition But such details mvolve no fresh prmciple of reasomng, 
and need not be pursued, any more than it is necessary to work out all the 
variations that are possible according as the disjunction is between two 
predicates of the same subject, or two subjects of the same predicate, or 
two assertions differing both in subject and predicate, when either or both 
assertions in each of these oases are affirmative or negative. 

3. An argument of the form ‘ A is either BotC: f7 is either Dot E .'. A 
is either B or Z) or B ' is not a disjnnotive argument, bnt the application of 
syllogism to one limb of a disjunctive proposition. 



CHAPTER XVI 

OF ENTHYMEME, SORITES, AOT> DILEMIIA 

This chapter deals with certain forms or modes of stating an 
argument which mtroduce no new prmciple of reasonmg beyond 
those now already discussed, but for one reason or another deserve 
a special name and mention 

An enthymeme mdeed is not a particular form of argument, but 
a particular way of statmg an argument The name is given to 
a syllogism with one premiss — or, it may be, the conclusion — 
suppressed.^ Nearly aU syllogisms are, as a matter of fact, stated 

^ By Aristotle the term / is defined as o-uXXoyiirfior e'f ehoTav tj 
<n\iumv. Anal. Pri 0, xxvii 10 Its nature is discussed m that chapter 
and m various passages of the Rhetoric, Koughly speaking, t'lKos is a general 
proposition true only for the most part, suoh as that Raw foods are unwhole- 
some, in applying this to prove the unwholesomeness of some particular 
article of diet, we are open to the objection that the article in question may 
form an exception to the rule ; but in practice we aie often compelled to 
argue from such probable premisses. A trrjiitiov is either a particular fact, 
to which one can appeal in support of a general proposition, because if the 
proposition were true, the fact would follow as a consequence of it thus 
we may argue that ‘ The wise are just, for Socrates was wise and just ’ : 
where Socrates is the (nuitiov {Rhet a i ISSTt* 11) ; or it is a particular fact 
appealed to as evidence of another particular fact, because the existence of 
one such fact implies the previous or subsequent or concurrent existence of 
the other ; thus ‘ Fittacus is liberal, because ambitious men are liberal, and 
Fittacus IS ambitious ’ . here his ambition is the a-qfiAoi/ of his liberality 
(Anal Pri /3. xxvii. 70'^ 26). In this case, the appeal to a cnuLc'im implies 
a general principle which, if it is irrefragable, gives to the a-qiutov the nature 
of an evidence, or rtKfijjpiav (Rhet, «. ii 1357^ 3) ; to argue from a TeKfirjpiov 
is not, however, to argue from the true cause of the rScct ; for this would 
be scientific syllogism, and not evBvpifpa It may be added that, wheie the 
general principle implied is not irrefragable, but true for the most part, it 
is hard to distinguish the trvKKoyurpos ex miptiov from a uuXXoyurpjr 
ciKOTor. It should be noted that Aristotle includes under arjpeiov that which, 
as a consequence of something else, is assumed, where it exists or occurs, 
to presuppose it, whether it could exist or occur without the existence or 
occuriencc of that other thing or not , where it could not, we have a rexp^piov ; 
and of this character are what doctors call the symptoms of a disease (and 
such reasoning from efiect to cause is not ‘ scientific ’) ; where it could, the 
argument — as Aristotle recognizes — is not really valid ; it may be true that 
persons in a fever breathe rapidly, but I cannot safely infer that a peison 
who breathes rapidly has fever (ib 1357*’ 19) ; there arc, of course, symptoms 
of disease that are of doubtful interpretation. The evOvpruia is said to be 
a rhetorical demonstration, or rhetoncal syllogism (Rhet. a, i, 1365'' 6, u. 
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as onthj^momcs, except in the examples of a logical treatise, or 
the conduct of a formal disputation It must not bo supposed, 
hoivever, that ue are the less argumg in syllogism, because we use 
one member of the argument without its being explicitly stated. 
Syllogism IS an act of thought, and if, in order to perform this act, 
we need to recognize m thought aU three propositions, we are 
arguing syllogistically, whether we enunciate the whole sj'Uogism 
or not That we do recogmze a suppressed premiss may be shown 
by the faet that, if any one w ere to deny it, we should feel that 
he was attackmg our argument, though we had not expressly 
asserted it 

The suppressed member may be the major premiss, or the minor, 
or — less frequently — the conclusion. Medea, m Ovid’s play of that 

ISSB** 4), because public speakers make use of the appeal to such probable 
premisses or signs, and do not expect or provide moie strictly demonstrative 
or scientific arguments But they also commonly present their thought 
without enunciating all three propositions of a syllogism, whereas in a set 
debate one endeavours to get both premisses explicitly admitted, and so 
establish a conclusion And Aristotle, in distinguishing the arguments of 
the platform from those of such debate, probably had in mind both the 
sort of premisses to which oratois appeal, and the mode m which they 
present their arguments. The chapter (Rhet |3. xxi) on yvajiai, sententiae, 
or apophthegms, describes a yvafu} as part of an enthymeme, because, when 
it IS justified by another proposition, we have an enthymeme ; e g ‘ There 
IS no man free ’ is a yvafuj, but when we add ‘ For each is a slave to money 
or to fortune ’, there is an enthymeme (1394’’ 4-6) So a yva/ii] whieh includes 
the ground of its own statement is called enthjTnematio.e g iWavarov opyqv 
<pv\aTrf OvT/Tos av (‘Nurse not immortal anger, being mortal’). Both the 
character of the premisses and its incomplete statement seem then to dis- 
tinguish the enthymeme from othei syllogisms, according to Aiistotle That, 
in spite of the definition quoted from Anal Pn R xxvu, above, the latter 
feature has come to determine the use of the term, may perhaps be due to 
a later passage in the same chapter, 70'’ 24r-28 cav fitv ovv q /iia 
irpoTuair, (njpeiov yiverat novov, fav 8e Kal q (Tfpa npo<r\q(j)6!j, trvWoyurpos, oioir 
oTL IltTTajcoff cXcvdcpior' ol yap ^iXort/xoi f\tv6epioi, HirraKor 8e ^iXifripor 
(‘If the one premiss bo stated, there is a sign only, but if the other be 
taken also, a syllogism : e g Fittacus is generous , for the ambitious are 
generous, and Pittaous is ambitious ’) This, however, seems merely to mean 
that, if I say ‘ Pittacus is generous, because he is ambitious ’, I only state the 
sign ; whereas, if I add that the ambitious are generous, I make a syllogism 
but this syllogism was imphed all along, and is an h6vp.qpa, whether I state 
it in full or not, because of the character of the premisses. A demonstrative 
syllogism could not be so called by Aristotle, even though incompletely 
expressed : e. g ‘ The moon is liable to eclipse, because it may be hidden 
by the earth from the sun ’. Cf. on the question Cope, Introduction to 
Ansloile’s Rhetoric, p 103, n The term enthymeme has more commonly been 
applied to a syllogism omitting one of the premisses, than to one omitting 
the conclusion Sir W. Hamilton (iPucMsioTW ora PAitosopAy, <tc , pp 153-158) 
traces the antiquity of the non-Aristoteban use of the term. It goes back to 
the oldest of the commentators. 
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name, asks Jason — Servare polui, perdere an possim rogas ^ hero the 
major premiss ,Qtii senate possunl, peidere possunt, is understood : 
Medea supphcs only the minor, and — ^in the form of a rhetorical 
question — the conclusion ^ If I argue that ‘ those cultivate the 
land best who have a personal interest m its improvement, and 
therefore peasant proprietors are the best cultivators I omit — ^j^et 
I clearly use, for to deny it w ould destroy the argument — the minor 
prermss, that ‘ peasant proprietors have a personal mterest m the 
improvement of the land ’ ® The conclusion may be omitted from 
motives of dehcacy, or sometimes for purposes of effect, as in the 
Greek couplet 

Kal Tofie 4)(uxuXf8ov* Aeptot iuikol, oix 3 pev, or 6’ ov, 
navTfs, ttXtjv IlpoicXeour' Kal ITpo/cXeijr Aeptor ® 

It is, of course, possible that an enthymeme may be contained in 
what grammatically is only a single sentence ; as m Goneril’s address 
to Kmg Lear : 

You, as you are old and reverend, should be wise, 
or m Regan’s, later m the play 

I pray you, father, bemg weak, seem so. 

A syllogism, whether expressed in full or as an enthymeme, is 
a single act of inference , it may be analysed mto premisses and 
conclusion, but not mto parts w'hich are themselves acts of infer- 
ence. The premisses may, however, be themselves in turn conclu- 
sions reached by other acts of inference ; and the conclusion may 
itself serve as premiss to a further act of inference. A syllogism 
provmg one of the premisses of another syllogism is called, m 
relation to that, a prosyllogism and a syllogism usmg as a premiss 
the conclusion of another is called, in relation to it, an episyllogism ; 
where the prosyllogism is expressed m the form of an enthymeme, 
the whole argument is sometimes called an epicheirema.^ The 

^ This example is used in the Pori Royal Logic, Pt. III. c. xiv. 

2 I am inchned to think it would be found that the major premiss is more 
frequently suppressed when the conclusion of the enthymeme is put in the 
forefront, the minor when we begin with a reason. If we begin with a reason, 
we like to lay down a general principle. 

^ ‘ This too is from Phocylides . The Leriaus are bad men, not this one 
only and not that, but all of them except Proclees ; and he is a Lerian.’ 

* V Hansel’s Aldrich, p 97, note t and Trendelenburg’s Elementa Logtees 
Anstotelicae, note to § 33, cited by Hansel. The term cVtptnpijpa was differently 
defined by Aristotle (who called it, as well as the ivBvyiifxa, a dialectical 
syllogism, miKKoyuriiis SiaXen-iKijr, Top. 6. xL 162“ 16) : it was an assault 
upon a position maintained in disputation by the respondent. 
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following argument contains both a prosyllogism and an episyllo- 
gism, and as the former is expressed m abbreviated form, it is also 
an epicheironia ‘ Those who have no occupation have nothmg to 
mterest themselves in, and therefore are unhappy ; for men with 
nothing m which to interest themselves are always unhappy, since 
happiness depends on the success with which we advance the objects 
in which we are interested ; and so wealth is no guarantee of happi- 
ness.’ Here the central syllogism is 

All who have nothmg m which to interest themselves are 
unhappy 

Those who have no occupation have nothmg in which to 
interest themselves 

Those who have no occupation are unhappy. 

The major premiss is proved by a prosyllogism to this effect : 

Happy men are those who succeed m advancmg obj'ects in 
which they are interested 

Men who have nothing m which to mterest themselves do 
not succeed in advancing any object in which they are 
interested 

.'. Men who have nothing in which to interest themselves are 
not happy. 

And an episyllogism is added thus : 

Those who have no occupation are unhappy 

Rich men may have no occupation 

Rich men may be unhappy.^ 

We have m such a case a train of argument, of which the several 
steps are not each set out m full, though the premisses necessary to 
complete the sequence of thought are readily supplied, as in an 
enthymeme. Trains of argument may, of course, be of any length, 
and vary indefimtely m composition, accordmg to the nature of the 
separate steps into which they can be broken up ; and it would be 
useless as well as impracticable to invent names for every variety. 
But there is one well-marked variety to which the name of Sorites 
has been given by logicians. 

^ The Bohoolmen gave the name of syUogtsmus erypticus to a syllogism 
which lay so concealed in the wording of an argument, that some process 
like conversion, or other substitution of equivalent propositions, was necessary 
in order to show clearly the terms of the syllogism, and their relation : as, 
here, ‘ rich men may be unhappy ’ is taken as equivalent to ‘ wealth is no 
guarantee of happiness 

1779 
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A Sorites ^ may perhaps he defined as o syllogism in the first figure 
with many middle terms , or if it he thought that nothing should be 
called a syUogiam that contains more than one act of inference, as 
a polysyllogism^ in the first figure with the irUermediate conclusions 
suppressed. Schematically, it is of the form 

A IB B 
BiaG 
OisD 
Di&E 
EisF 
AjsF 

where it will he observed that we start with the minor premiss, and 
each subsequent premiss is, m relation to that enunciated before it, 
a major.® 

There must he, at least, two steps, and therefore three premisses, 
in a sorites, else we should have no senes or chain of siUogisms ; 
and there may be any number of steps more than two ; the premisses 
will always he more numerous by one than the steps uito uhich the 
argument can he resolved * Short sontes are of common occur- 
rence A well-known example occurs in Romans viu 29, 30, ‘ For 
Ti horn he did foreknow , he also did predestmate to he conformed to 

^ The name is dcrn ed from <rap6s = heap. 

* A senes of syllogiams, one proving a premiss of another, is called a 
•poly syllogism • while each single step of syllogistic reasomng is called 
a monosyllogism. 

® Where the order in which the premisses are enunciated is reversed, 
starting with the major and proceeding always to one which in relation to 
the precedine is a minor premiss, the sorites is called a Goclenian Sonh’s, 
after Rodolphus Goclemu', Professor at Marburg at the end of the sixteenth 
century, who first called attention to this form of pre=enting the argument. 
But though it IS important to notice that the order in which the premisses 
are commonly placed in a sorites is the opposite of that wh.ch is customary 
in a simple syllogism, it must not be supposed that the character of the 
argument is affected by reversing the order, or that the Goclenian sorites 
IS a thing, as such, of any importance. The Goclenian is known also as 
a regresstie, and the other, or * Aristotelian ’, as a •progressive sorites. 
Aristotle, however, does not discuss the sontes (though clearly beheving it to 
occur in science, cf An Post. a. mv. 79* 30, xx-wiii), so that the progressive 
is not entitled to be called Anstotehan Sir W. ^milton states that he 
could not trace the term back beyond the Dialectica of Laurentius Valla, 
published in the middle of the fifteenth century. From the sixteenth century 
onward it found a regular place in logical treatises. Cf his Lectures on Logic, 
SIX p 377. 

* ‘Sorites est sillogismus multiplex . . Est enim sorites progressio enthy- 
mematica, sillogismos contmens propositionibus [=praemis8is] uno tantum 
pauciores.’ Downam’s CommaUarii in Petri Rami DuUecticam, 1510, p. 653. 
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the image of his Son . Moreover whom he did predestinate, 
them he also called and whom he called, them he also jnstified : 
and whom he justified, them ho also glorified ’ 

But long specimens arc less common, not because long trains of 
reasomng are rare, hut because the successive steps do not generedly 
continue for long together to be of the same form Leibniz, m 
the second part of his Confessio Naturae contra Atheistas, written m 
1668 (and containmg doctrmes as to the nature of matter which he 
subsequently abandoned), offers a proof of the immortality of 
the human soul in the form of a continuous sontes , but even 
so, many of the propositions are supported by reasons that do not 
enter into the senes of premisses constituting his sorites,^ In the 
foUow'mg transcription the premisses that do not belong to the 
sorites are placed out of hne to the right , and some of them are 
omitted. 

The human soul is a thmg whose 
activity IS thmking 

A thing whose activity is thinking 
is one whose activity is imme- 
diately apprehended, and with- 
out any representation of parts 
therein. 

A thmg whose activity is appre- 
hended immediately wnthout 
any representation of parts 
therein is a thing whoso activity 
does not contain parts. 

A thmg whose activity does not 
contam parts is one whose acti- 
vity is not motion : 

A thmg whose activity is not 
motion IB not a body : 

What is not abody is not m space : 

What is not in space is insus- 
ceptible of motion. 

What is insusceptible of motion 
is mdissoluble ; 

1 V, Erdmann’s ed., p. 17. 

Aa 2 


for all motion is divisible 
into parts. 

for the activity of a body is 
always a motion 
for the defimtion of body is 
to be extended. 

for dissolution is a movement 
of parts. 
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What is indissoluble is moorrup- for corruption is dissolution 
tible : of the inmost parts. 

What IS incorruptible is immortal. 

The human soul is immortal. 


We may pass from examples to a consideration of the form of 
the argument, and the rules of its vahdity. It will be observed 
that the predicate of each premiss is the subject of the next, while 
the subject and predicate of the first and last premiss are the subject 
and predicate respectively of the conclusion. For each premiss is 
min or to that which follows, and major to that which precedes it ; 
and as ne start from the minor premiss of the whole argument, each 
middle term is predicate of one premiss and subject of the next. 
It follows, that (i) no premiss except the first may be particular, 
and (u) none except the last negative , for m the first figure, the 
major premiss must bo umversal, and the mmor affirmative ; now 
each premiss except the last is a mmor, m relation to a premiss 
foUowmg it, and must therefore be affirmative ; and each premiss 
except the first is a major, in relation to one precedmg it, and there- 
fore must be umversal. This will be easily seen if we resolve the 
sorites into its constituent syllogisms : 


1. beginning from the mmor 

Ais.8 
Bis C 
Cis D 
DiaE 
EiaF 
A is F 


A is B (i) 
B is (7 (li) 
j 4 is C 
C IB D (lii) 
.*. ii is B 
B is B (iv) 
.’. AibE 
EiaF (v) 
A iaF 


It is clear that if the first prenuss were particular, the conclusion 
of the first syllogism would be particular ; this stands as minor to 
the third premiss in the second syllogism, whose conclusion would 
therefore agam be particular, and so ultimately would the conclusion 
of the whole sontes be ; but if any other premiss were particular, 
there would be an undistnbuted middle in the syllogism mto which 
it entered. 
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2. beginning from the major 
EisF (v) 

DisE (iv) 

/. DisF 
GisD (ni) 

CiaF 
BiaC (ii) 

5 is J 
A 13 B (i) 

AisF 

Here, if the last premiss (E is F) were negative, the conclusion of 
the syllogism in which it stands as major would be negative . this 
as major to the premiss Oia B would make the next conclusion 
negative, and so ultimately the conclusion of the whole sorites , but 
if any other premiss were negative, there would be an illicit process 
of the major term m the syllogism into which it entered. The 
rules of a sorites are thus nothing but the special rules of the first 
figure.^ 

A sorites is distinguished from other chains of syllogistic 
reasoning by the fact that not only is one of the preunsses sup- 
pressed, at every step of the argument except one, but the inter- 
mediate conclusions, by which the final conclusion is reached, are 
all suppressed , for the conclusion of one argument is the sup- 
pressed premiss of tho next. This is, perhaps, what has led 
logicians to give special attention to it.^ 

The Dilemma combines into one argument hypothetical and 
disjunctive reasomng. Generally it is an argument m which one 
premiss is a disjunctive proposition, and the other consists of hypo- 
thetical propositions connecting with either alternative m the 

1 Either an £ or an 7 proposition may be converted simply With an 
I premiss for the first, if it be converted, the sorites may bo bioken up into 
a senes of syllogisms in the third figure ; with an E premiss for the last, 
if it be converted, the sorites may be broken up into a series of syUogisms 
in the second figure Yet, except for the premiss thus converted, the middle 
terms stand throughout in the premisses as in the first figure. A senes of 
premisses in the second or in the third figure will not form a sorites : because 
there would be no series of middle terms, but only one middle term through- 
out ; hence as soon as we come to combine the conclusion of two premisses 
with the next premiss, we should be involved in qvatemxo iermxnorum. The 
sontes is therefore essentially confined to the first figure, though its resolution 
may involve the second or third 

^ It IS however only one example of what mathematical logicians like 
Mr. Bertrand Bussell coll a system of asymmetrical transitive relations. 
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disjunction an unpalatable conclusion In one form, hou ever, of the 
simple destructive ddcnima * the disjunction may be m the conse- 
quent of the hypothetical premiss, and the other premiss be cate- 
gorical, denymg both alternatives m the disjunction® IVo may 
therefore define a dilemma, to cover this case, as a hypolhetical 
argument offering alternatives and proving something against an 
opponent in either case The conclusion may be cither the same, 
whichever alternative is accepted, or different ; m the former ease 
the dilemma is called simple, in the latter complex. It is called 
constructive, if it proceeds from afSrmation of antecedent in the 
hypothetical premiss to affirmation of consequent , destructive, if 
it proceeds from demal of consequent to demal of antecedent. 

1 Simple Constructive. 

liAiaB,EisF, and if (7 is D, i? is J* 

But either AisBatCmD 
:.EiaF^ 

Troops with a river behind them have sometimes been placed in 
a dilemma none the less painful because it is simple. If they 
stand their ground they die — ^by the sword of the enemy : if they 
retreat they die — by the flood , but they must either stand or 
retreat , therefore they must die. 

2. Complex Constructive. 

li A IB B, E h F , and if C is D, C? is H 
But either A is B or <7 is 23 
.■. Either Eia F oi 0 is H 

Thus we might argue — and this too is unfortunately a dilemma 
from which it is not easy to see an escape : 

If there is censorship of the press, abuses which should bo 
exposed will be hushed up ; and if there is no censorship, 
truth will be sacrificed to sensation 
But there must either be censorship or not 

^ See below, pp. 360-361. 

° The hypothetical premiss is sometimes called the major, in accordance 
with the nomenclature used also of hypothetical reasoning . and the other 
premiss the minor. 

Antecedent and consequent may, of coarse, all have the same subject (if 
A IS B, it 13 , and if it is C, it is D ) : or the same subject in one case and 

diSorent subjects in the other , and the minor premiss will vary accordingly. 
It would be tedious to give each time all these varieties, which involve no 
difference of prmdple. 
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Either abuses which should be exposed must be hushed up, 
or truth be sacrificed to sensation, 

3. Simple Destructive. 

H A is R, <7 IS D and E is E 
But either C is not D or E is not F 
A is not B 

Plato, in the Republic^ urges that children should not learn the 
poems of Homer, from which they will derive very false behef s about 
the nature of the gods One of his arguments might be put thus : 
If Homer speaks truth about things divme, the heroes were 
sons of gods, and did many wicked deeds 
But either they were not sons of gods, or they did not do 
wicked deeds 

Homer does not speak truth about thmgs divine. 

Agam, If A is R, either <7 is D or E is E 
But neither is (7 R, nor is E E 
• A is not R 

Of this character was one of the arguments used by Zeno to 
disprove the possibihty (or perhaps we might say, the mtelligibihty) 
of motion : 

If a body moves, it must either move in the place where 
it is, or m the place where it is not 
But it can neither move m the place where it is, nor in the 
place where it is not 
.• It cannot move. 

4. Complex Destructive, ^ 

If A is R, E is E , and if (7 is R, R is R 
But either E is not E, or G is not H 
Either A is not R, or G is not R 

A nation having colomes hke those of Great Britain might fairly 
urge : 

If we give our colonies self-government, we shall make 
them powerful ; and if we attempt to control their use of 
it, we shall make them hostile 

But either we ought not to make them powerful, or we 
ought not to make them hostile 


1 UI. 391 G-E. 
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Either wo ought not to give them self-government, or tie 
ought not to attempt to control their use of it. 

[It 13 sometimes said that a destructive dilemma is always com- 
plex, and such arguments as those given under (3) above would not 
be allowed to be dilemmas. Hansel’s defimtion (which follows 
Whately, and has been adopted by others since) defimtely excludes 
the simple destructive , accordmg to him (v. his Aldrich, p 108, 
n i) a dilemma is ‘ a syllogism having a conditional major premiss 
w'lth more than one antecedent, and a disjunctive mmor ’ ; as the 
destructive dilemma proceeds Lrom denial of consequent to demal 
of antecedent, if there is more than one antecedent its conclusion 
must be necessarily complex. A number of uTiters, hou ever, have 
admitted the simple destructive dilemma ; and it seems very difficult 
to exclude examples of the first form above given, at any rate. 
The simple constructive (If A is B, H ia F ; and if C is D, E is F) 
may be written 

If A IS R or O is D, E is E 
But either A is B or C is D 
.*. E IS F 

The simple destructive runs 

If A IS B, G IS D and E is F 
But either G is not 2) or B is not F 
A IS not B 

It may be said that there is a disjunction m the hypothetical premiss 
of the former, and not of the latter , but this does not seem to 
constitute an essential difference, such as would render one a dilemma 
and the other not. In the former, one or other of two alternatives 
must be affirmed, and whichever be affirmed, the same conclusion 
follows, because it is logically a consequent of affirmmg either 
alternative , in the latter, one or other of two alternatives must bo 
demed, and whichever be demed, the same conclusion follows, 
because it is logically a consequent of denymg either alternative. 
The essence of the dilemma seems to he m the fact of confronting 
a man u ith alternatives at once meluctable and unpleasant . cf the 
definition quoted by Hansel from Cassiodorus, loc. cit. : Dilemma, 
quod fit ex duabus propositiombus plunbusve, ex quibua gutdquid 
electumfuit, contranum esse non dubium est. And therefore the other 
example given above — ^Zeno’s argument about motion — seems also 
to be fairly called a dilemma ^ It is true that its second premiss is 
not disjunctive at all, but demes a disjunctive proposition ; it does 
not assert the truth of one of two alternatives, but the falsity of both. 
But the whole argument is a combination of the hypothetical and 

^ So Mmto takes it. Logic, Inductive and Deductive, p. 224. 
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[the disjunctive, and drives a man into a comer by way of alterna- 
tives between which his choice is alleged to be confined If we are 
to mamtain that a body moves, we have to assert one or other of 
two propositions which are both self-contradictory ; and that seems 
a good example of bemg placed between the devil and the deep sea. 
The simple constructive dilemma is a hypothetical argument in 
the modus ponens ; its hypothetical premiss has a disjunctive 
antecedent and a simple consequent, and therefore the other premiss 
must be disjunctive and the conclusion simple The simple destruc- 
tive dilemma of the second form given above is a hypothetical 
argument in the modus tollens ; its hypothetical premiss has a simple 
antecedent and a disjunctive consequent ; the other premiss must 
therefore be the denial of a disjunctive proposition, and the con- 
clusion the denial of a simple one. But the demal of a disjunctive 
proposition is a categoncal, whereas the affirmation of it is of course 
a disjunctive proposition Hence the difference which has led to 
refusing the name of dilemma to this form of argument ; yet its 
paraUehsm with the simple constructive seems correct and clear. 
It may be asked why there are two types of simple destructive 
dilemma, against one type of simple constructive. The answer 
seems to bo this. In the destructive dilemma, I may overthrow 
the antecedent, either if its truth mvolves two consequents, one or 
other of which I can deny, or if its truth involves one or other of 
two consequents, both of which I can deny ; and each case involves 
a disjunction In the constructive dilemma, I can estabhsh the 
consequent, either if two antecedents involve its truth, both of 
which I can affirm, or if either of two antecedents mvolve its truth, 
one or other of which I can affirm. But here the former ease 
does not constitute a dilemma, because no disjunction is involved 
anywhere . If A and B are true, C is true , but A and B are true 
. . C is true It would appear therefore that so far from there bemg 
no such thing as a simple destructive dilemma, there are two forms 
of it, against only one form of simple constructive dilemma ] 

A dilemma is sometimes spoken of as if it w'ere a peculiarly 
unsound form of argument. It shares with all inferenee the pro- 
perty that it is of no material value unless its premisses are true ; 
but formally it is quite sound, and if there is about it any special 
weakness, it must he in some special difficulty in getting true pre- 
misses for it. Now it is generally difficult, except where one alter- 
native is the bare negation of the other, to get an exhaustive 
disjunction ; it is hero that any one ‘ m a dilemma ’ would look 
for a way out ; and it is this difficulty which inspires mistrust of 
the dilemma as a form of argument. 

To show that there is some other alternative besides those, on 



362 


AN INTEODUCTION TO LOGIC 


[chap. 


one or other of which 5'our opponent attempts to drive you, is called 
escaping between the horns of a dilemma * the alternatives bemg the 
‘ horns ’ on w Inch you ai’o to ho ‘ impaled In reply to Zeno’s dilemma 
to show the impossibility of motion, it is often said that a body 
need not move either m the place where it is or in the place where 
it IS not ; smee it may move between these places It may be 
questioned whether this is a very satisfactory solution of the para- 
dox , for those who offer it might find it hard to say where the body 
is when it is between these places , if it is not in some other place, 
the contmuity of space seems to suffer disruption But however 
that may be, we have here an attempt to escape between the horns 
of Zeno’s dilemma. 

The other two ways of meetmg a dilemma also bear somevhat 
picturesque names ; we may » abut it, or we may take it by the horns. 
To rebut it is to produce another dilemma vith a contradictory 
conclusion The old story of Protagoras and Euathlus, without 
which a discussion of Ddemma would hardly be complete, furnishes 
a good example of rebuttmg Protagoras had agreed uith Euathlus 
to teach him rhetoric for a fee, of which half was to be paid at the 
conclusion of the mstruction, and the remamder when Euathlus won 
his first smt in court Observing that the latter delayed to practise, 
Protagoras thought he was endeavouring to evade payment, and 
therefore himself brought a suit for the recovery of the second half 
of his fee He then argued with the jury that Euathlus ought to 
pay him, in the followmg way : 

If, he said, he loses this case, he ought to pay, by the judge- 
ment of the court , and if he wms it, he ought to pay, 
by his own agreement 
But he must either lose it or wm it 
He ought to pay. 

Euathlus, however, rebutted this dilemma with the following : 

If I win this case, I ought not to pay, by the judgement of 
the court ; and if I lose it, I ought not to pay, by my own 
agreement 

But I must either win it or lose it 
I ought not to pay. 

It will be seen that the rebuttmg dilemma is produced in this 
case by conneoting in the hypothetical premiss, with either ante- 
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cedent, the contradictory of the consequent originally connected 
ivith the other With a destructive dilemma the parallel procedure 
would be to connect with the contradictory of either antecedent 
the consequent originaUy cozmected with the other But this is not 
the only way of rebuttmg , you rebut whenever you produce 
a dilemma with contradictory conclusion, even though you do it with 
quite difierent premisses, Nor can every dilemma be rebutted in 
this way or in any other way not in this, for the alternative con- 
ditions are not always such with which you can connect the contra- 
dictory of each other’s consequents. And if a dilemma can be 
rebutted, it must be for one of three reasons. Either (1) there must 
(as m the last example) be some impossible assumption in the 
supposed situation ; and some of the ancients spent much ingenuity 
in imagining situations of this kmd, m which our reason was 
entangled by finding that two contradictory solutions of a problem 
could apparently be mamtained with equal force ^ Or (2) the 
premisses are unsound, and premisses equally or more plausible 
can be found for another dilemma provmg a contradictory con- 
clusion ; m this case, it would be possible to attack the origmal 
dilemma directly, either by showmg that you can escape between 
the horns of it, if the disjunction is not complete, or in the third of 
the ways mentioned above, by * takmg it by the horns Or else 
(3) as happens, unless there is an impossible assumption in the situa- 
tion supposed, u hen we rebut by transposing and denymg the conse- 
quents or the antecedents, the conclusions of the two dilemmas are 
perfectly consistent, and the second merely shows that you will escape 
one or other of the alternatives, of which the first showed that one 
or other would be incurred In a complex dilemma whose alterna- 
tives are mutually exclusive this is obviously necessary ; but it is 

^ Of this nature are the well-known sophisms of the ‘Liar’ and the 
‘Crocodile’ ; Epimenidcs the Cretan said that all Cretans were liars; if they 
were, was he lymg, or was ho speaking the truth ? — a erocodile had stolen 
a child, and promised the mother he would restore it, if she could guess 
rightly whether he mtended to do so or not; if she said he would not restore 
it, she could not claim the child by his promise, because her taking it would 
make her guess wrong ; if she said he would restore it, she could not claim 
It, for she guessed wrongly ; what was she to say ? (cf Lucian, Ftt Auef. 
§ 22, cited Hansel’s AldricA, p. 161) The solution of the first is easy unless 
we suppose that no Cretan ever spoke the truth ; in which case the truth 
of the statement attributed to Epimenides is mcompatible with his making 
it It may be said generally of both these sophisms, and of the story of 
Protagoras and Euathlus, that the difficulty arises from supposing that a 
statement or agreement about certain matters can itself be within the scope of 
such statement or agreement. 
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small consolation to any one on the horns of a dilemma, to point it 
out When Henry VIII desired to force upon Sir Thomas More the 
oath of supremacy, More u as asked hethcr he thought the statute 
‘ givmg to the Kmg the title of Supreme Head of the Church under 
Christ ’ hod been ‘ la^^-fully made or not He replied that the act 
was hke a two-edged sword, for “ if he said that it were good, ho 
would imperd his soul ; and if he said contrary to the statute, it 
were death to the body ^ If a man is threatened with death or 
damnation, the threat is not proved empty by showing that he will 
escape damnation or death Sir Thomas More indeed ‘ dcchned to 
swear at all But that also was death to the body. 

To take a dilemma by the hams (or by one of them) is to accept 
an alternative ofEered you, but to deny that the consequence, which 
the opponent attaches to its acceptance, follows Perhaps the 
foUowmg will serve for an example. It is held by many naturahsts, 
that species are modified m the course of descent only by the accu- 
mulation of many shght variations, and not per saltum ; variations 
not being directly adaptive, but being distributed, in respect of 
frequency and degree, m proportions that follow the well-known 
‘ curve of error on either side of the standard represented in the 
parents. Agamst this it has been argued, that though the cumula- 
tive effect of many shght vanations might be useful, it will often 
happen that m the incipient stages, while the distance traversed in 
the direction of some now peculiarity is still very shght, the variation 
would be valueless, and therefore not tend to be perpetuated , 
so that the basis for accumulation would not exist This hne of 
objection has been applied to the particular case of protective 
colourmg in insects m the f ollowmg argument ® If , it is said, the 
shght variations, with which the process of mimicry m insects must, 
as alleged, begm, are of no use m leading birds to mistake the 
individuals exhibitmg them for members of some protected species, 
then they wiU not be preserved by natural selection, and no accumu- 
lation can take place ; while if they are of use, any further and 
more exact resemblance to the protected species is unnecessary, and 
could not, if it occurred, be preserved by natural selection. Now 
agamst this dilemma we may answer that it does not follow that, 
because a shght degree of resemblance is useful, any further degree 

Political History of England, vol. v, by H A. L Pisher, p 350. 

2 See an article on The Age of the Inhabited Earlh, by ^ Edward Ery, in 
the Monthly Sevieu for January, 1903. 
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would be superfluous On a particular occasion a particular insect 
no doubt needs no greater resemblance than what has actually 
enabled it to escape , but with a large number of insects over a long 
series of occasions, it may well be that the percentage of escapes 
would be higher with those in whom the resemblance was closer. 
Thus the dilemma is ‘ taken by the horns ’ ; but that does not settle 
the important question at issue as to whether variation ever does 
proceed per saltum or not. We saw before that a thesis is not 
disproved by the refutation of any particular argument brought 
forward in support of it. 



CHAPTER XVTI 


OF THE FORM AND MATTER OF INFERENCE 

So far we have considered and examined some of the commonest 
forms of inference — syllogism, hypothetical and disjunctive reason- 
ing, and certain comphcations of these. We have not pretended 
— what has nevertheless sometimes been mamtamed — either that 
the last two can be reduced to syllogism, or that s5'llogism, even if the 
term be taken to include the three, is the t3rpe to which all valid 
inference must conform ; though we have mamtamed, and it will 
appear more fully in the sequel, that all are forms of great fre- 
quency and importance in our thought Were Logic a purely formal 
science, the analj'sis of these forms would be, to those who thought 
that all reasonmg really moved in one or other of them, the end of 
the task imposed upon that science , to those who did not thmk 
them the only forms m which men’s reasoning moves, no other task 
would be left than to ofier a similar analysis of the remamdor. 
But if it is impossible to understand fully the form of thmkmg 
without reference to differences in it sprmgmg from the nature of 
that about which we think, then the task of Logic is obviously 
harder It will not suflBce to work with symbols. We cannot 
make abstraction of the special character of our terms. Already 
we have found this to be the case We saw that what is called 
demonstrative syllogism m the first figure rests upon a perception 
of the necessary relation between certain notions, or universals ; 
nhile m the third figure such a perception of necessary relation 
neither need be given m the premisses of a syllogism, nor can 
be reached m the conclusion. We saw too how hypothetical reason- 
ing, where it differs most from syllogistic, differs because it establishes 
a connexion between subject and predicate m the conclusion by 
means of a condition which is apparently extraneous to the nature 
of the subject , and yet how our thought recognizes that there 
must be some wider system to which the subject and that condition 
both belong, and through vhich it comes about that the fulfilment 
of the latter should affect the predicates of the former. None of 
these thmgs could be explained or understood merely through 
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symbols : examples were needed not only to show that the argu- 
ments symbohzed were such as we do actually often use, but because 
only in suitable examples could those facts of our thought with 
which we were concerned be realized. The symbols, e g , are the 
same, but do not symbolize the same thing, when some terms m our 
syllogism are smgular, and stand for individual concrete subjects, 
whose attributes are set down as we find them, and when they are 
all general, and signify umversal characters of things, between 
which we perceive connexion. 

It will be said that if the form of thought be thus bound up with 
the matter, and if the matter be different according as we thmk 
about different thmgs, an understandmg of the form must wait upon 
a knowledge of these, and the task of Logic will not be complete 
until we have finished the investigation of what is to be known. 
In a sense this is true It may be illustrated by mathematics ; 
no one can understand the nature of mathematical reasomng 
except in reflection upon his thmking about number or space or 
quantity , it cannot be seen m application to heterogeneous sub- 
jects And it consists with the position which we have taken up 
from the outset, that Logic is the science which brmgs to clear 
consciousness the nature of the processes which our thought per- 
forms when we are thinking about other things than Logic Never- 
theless we must bear in mind one or two facts, which may make the 
task of Logic seem a httle less hopeless than it would appear to be, 
if it had to 11 ait altogether upon the completion of knowledge. 

In the first place, the dependence of the form of thought upon 
the matter is consistent with some degree of independence. It may 
be impossible to grasp the nature of mathematical proof except in 
apphcation to mathematical subjects ; but an analysis of one or two 
examples of geometrical reasomng may serve to show us the nature 
of geometrical reasoning m general, and after that the form of it will 
not be any better understood for trackmg it through all our reason- 
ings about every figure and space-relation So also it may be 
impossible except in examples of the relation of subject and predicate 
to grasp the distmctive character of syllogistic reasomng , hut we 
may grasp it there umversaUy, and realize that it will be the same 
for aU terms that stand in those relations If this were not so, 
science would be impossible ; for science seeks to reduce a multi- 
plicity of facts to unity of prmoiples Thus our apprehension of 
the forms of thought has not to wait upon the completion of oux 



368 


AN INTRODUCTION TO LOGIC 


[OHAP. 


knowledge bo far as that completion means only its extension to fresh 
subjects of the same kmd If some branch of our knowledge is 
defective in point of extent — as it would appear, for example, that 
the science of number must ever continue to be, because the numeri- 
cal series is by its nature inexhaustible — yet its further extension 
may mvolve no change m its character , and so soon as all the main 
branches of possible knowledge have been discovered — that is, 
knowledge about all the mam departments of fast — ^tho forms which 
thought assumes m them can be studied even while our knowledge 
is mcomplete in its extent The mam departments of fact must, 
of course, be taken to mclude not merely those which form the sub- 
jects of the physical sciences, but equally those of which philosophy 
treats, and not least the relation of the w'orld to the mmd that 
knows it. It would he rash to assert that this stage has been 
reached m the progress of knowledge The completion of our 
knowledge may yet require not only its extension, but in largo 
degree its transformation Yet we may assert that a great deal of 
our ignorance forms no bar to the completion of the investigations 
of Logic. 

And m the second place, though Logic is in the main a reflection 
upon the nature of knowledge already gained, there is this paradox 
about knowledge, that we seem to some extent to know what know- 
ledge ought to be, before we know anj'thmg as we ought. We 
have an ideal, of which w'o are sufficiently conscious to realize the 
imperfections of the actual, though not sufficiently conscious to bo 
able to put it clearly and fully into words. This paradox is not 
confined to knowledge , it occurs m art and in morahty also ^ We 
may recogmze defect in an aesthetic whole without bemg able to 
rectify it, and yet we may be able to say m what direction its per- 
fection must he , we may know that ‘ we have all sinned ’, without 
having seen ‘ the glory of God ’, and still bo able to prescribe some 
of the conditions which that must reahze So also we may know 
that the form of our thought, even when we think best and most 
patiently, often falls short of the full measure of knowledge : that 
our way of thinking — our way of lookmg at things, if one may put 
it so — ^is wrong because it fails to escape contradictions and satisfy 
all doubts ; and that there must be some way of thinking (if the 
world IS as a whole mtelligible at all) in which contradiction and 
uncertamty will vamsh. We may know all this, and know that we 
*' Cf. sapm, p. 10, n. 2. 
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have not found that better way (for if we had, we should certainly 
not remain m the worse) ; and still we may ho able to say something 
about it though we have not found it . to lay down conditions 
which our knowledge of any subject must satisfy because it is 
knowledge — ^i o to prescribe to some extent the form of loiowledge, 
not only as a result of reflection upon instances of subjects bemg 
perfectly known or by abstraction from the activity of knowmg 
perfectly in the concrete, but by way of anticipation, out of reflection 
upon instances in which we know subjects less than perfectly, and 
know the imperfection of our knowmg. The extent to which we can 
thus anticipate is not unhmited , a man must get some way in 
science, before he will reahze what science should be, and that it is 
not what it should be , just as a man must get some way m virtue 
before he will realize how much more it requires of him than he has 
achieved. Yet it remams true that thought can m some degree 
anticipate a form of knowmg a subject which it has not exercised 
therein ; and it is the busmess of Logic to set this form forth. 
So far again Logic has not to wait, in order to complete its task, 
until our mvestigation of what is to be known has been completed. 

If this 18 true, we may say on the one hand, that no study of the 
nature of inference can be adequate which treats it as an operation 
performed with symbols, or one mtelhgible at any rate when we work 
merely with symbols. On the other hand, we may recognize that 
there are recurrent forms of inference, whose nature is the same in 
their different occurrences,^ and that they occur commonly and are 
displayed in regard to subjects m many respects very diverse ; we 
may also recognize an ideal of what inference should be if it is to 
convey knowledge : if we are to reahze m makmg it not merely that 
the conclusion follows from the premisses, but that we are gettmg 
at indubitable truth. 

Our discussion of inference up to this point must therefore be 
incomplete, in so far as (a) we have faded to deal with aU those 
distmguishable recurrent forms of inference whose umversal nature 
can be reahzed in an example , (6) we have failed to make plain the 
conditions of knowledge as well as the conditions of cogency. 

As to the first count, there are certamly forms which have not 

^ Some might maintain that it is never quite the same when the matter is 
different, any more than the nature of man is qmte the same in any two 
individuals. I do not wish to subscribe to this view ; but even its upholders 
would admit that such differences may be neghgible. 

177S B b 



370 


AN INTRODUCTION TO LOGIC 


[chap. 


been examined For example, there is the a foiliori argument. * He 
that loveth not his brother whom he hath seen asks St. John, 
‘ how can he love God ^ihom he hath not seen ? ’ And there is 
mathematical reasomng, of which we have only said that it is not 
syllogistic ; this from its importance may claim rather fuller con- 
sideration But perhaps moie remains to be done in the way of 
showmg how far inference of these different forms enters mto the 
building up of our knowledge, and what other operations of thought 
enter mto it. 

As to the second count : it is a charge brought against the analysis 
of syllogism, and the other inferential forms considered above, that 
such analysis only shows us the conditions of consistency in reason- 
ing, and not the conditions of truth To reason consistently is very 
different from discovermg truth ; for the consistent reasoner wiU 
reproduce in his conclusion the error there may be m his premisses ^ 
Those who have brought this charge have sometimes supposed that 
what IS wanted is other and better forma of inference. It would 
be much truer to say that what we w'ant is to reahze how much 
besides formal vahdity of inference must be present m an argument 
which is to convey knowledge. To reahze what is needed is not 
indeed the same thmg as to supply it , but Logic caimot help us to 
more The critics of the Logic which was content to analyse the 
conditions of vahdity m some of the common inferential forms (and 
which often supposed — ^it must be admitted — that there were no 
other forms of inference) have not alw'ays beheved this Many of 
them, as has been said m the first chapter, still looked on Logie 
mainly as an mstrument for the discovery of truth about any 
matter on which we might propose to reason, and hoped to find 
a new and better instrument than what the Logic which confined 
itself to such analysis afforded. This was the object with which 
Bacon wrote his ‘ New Instrument ’ or Novum Organum ; and 
J S Mdl, though he calls Logic a science, wrote his famous treatise 
in the hope that familiarity with the methods of reasoning used 
successfully m the physical sciences would enable men to prosecute 
the study of the moral and pohtical sciences with more success.^ 
Logic IS not a short cut to all other branches of knowledge. But 
this we may say, that men who know the difference between oon- 

^ Though formally a true conclusion may be got from false premisses, the 
error still infects the mind, and will lead to a false conclusion somewheie. 

‘ Cf . System of Logie, YL i., and Autobiography, p. 226. 
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sistency and demonstration, who know what is required before it 
can be said that they have knowledge about things, m the full and 
proper sense of that term, are less hkely to remain content with the 
substitutes that commonly pass muster m men’s mmds for know- 
ledge By a study of the conditions of demonstration we may be 
led to see how far from bemg demonstrated are many of the beliefs 
we hold most confidently. To know what we do know, and what 
we do not — what, out of the thmgs we suppose ourselves to know, 
we really know and are rationally justified in behevmg this, as 
Plato long ago msiated,^ is neither a small thing, nor an easy ; and 
until we understand what knowing a thing means and requires, 
we are not likely to achieve it. This is why Logic should do more 
than present us with a study of the forms of consistent reasomng, 
and should attempt to exhibit the nature of knowledge and demon- 
stration : not because such an exposition of the form of knowledge 
is itself an instrument for brmgmg our thoughts upon any subjeet 
into that form, but because it stimulates us to use such powers as we 
have, and to appraise the results which we have so far attained. 

Now the most obvious criticism that can be made upon a Logie 
which confines itself to setting forth the formal conditions of valid 
inference is that it ignores the question of the truth of the premisses ; 
the vahdity of the reasomng affords no guarantee that these are 
true. It IS no doubt possible to direct men’s attention so exclusively 
to the form of argumentation that they will bestow little upon the 
truth of the premisses from which they argue. It has often been 
complamed that the study of Logic did this — or, as its critics would 
say, the study of Deductive Logic * The epithet, however, implies 
a misunderstanding , it is a disproportionate attention to vahdity 
of form in general which the critics ought to deprecate Validity 
of form IS a thing worth studymg, not only for its own sake, but in 
some degree lest we infrmge it , yet it is psychologically possible, 
by studying it too much and too exclusively, to become distracted 
from due care about truth of fact. It is, however, probable that 

^ Charmidee 171 n. 

‘ The popular antithesis between Deductive and Inductive Logic has been 
so far avoided, and that deliberately; we shall have to consider presently 
what the nature of the difference between deductive and inductive reasonmg 
IS ; but it may be said at once that it does not he in using the forms of infer- 
ence that are commonly expounded under the titles of Deductive and of 
Inductive Logic respectively. For inductive reasoning uses forms of inference 
With which treatises that would be called Deductive always deal , and treatises 
called Inductive discuss forms of inference which are certainly deductive. 

B b 2 
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in tlio times when men have been most remiss in the examination 
of their prenusses, the state of the study of Logic has been as much 
a symptom as a cause of this , and however that may be, so far as 
it lies vith Logic to provide a corrective, it is very important for 
the logician to be clear as to the nature of the corrective he is to 
provide. And for that purpose he must distinguish two questions ; 
he may try to show vhat land of premisses knowledge requires, or 
by what process of thought we may hope to get them. In modern 
times, the former of these questions has been too much neglected. 

These last remarks may be a httle expanded. And first as to 
the causes which for many centuries made men remiss m the 
exammation of their premisses , one sometimes finds the blame for 
this thrown upon the futihty and misdirection of the scholastic 
Logie, which absorbed during the Middle Ages, and even later, so 
large a part of the energy of men’s mmda. It would be hard to 
deny that much of it was futile, and that much energy was mis- 
directed ; but it IS as hkely that energy went into this channel 
because others were temporarily closed to it, as that others were 
robbed of it because it ran m this ; though no doubt there is action 
and reaction in such a case, and a habit which certam infiuences 
tend to form may m turn strengthen those influences. 

It has been said that the mandate issued to the age of Plato and 
Aristotle was BriJig your beliefs into harmony with one another ; that 
the mandate of the Mediaeval Spirit was Bring your bdiefs into 
harmony with dogma , and that the mandate of the new spirit which 
rebelled against the authority of the Church was Bring your beliefs 
into harmony with fact ^ Such a mode of putting thmgs may suggest 
some errors. It is impossible to bring one’s behefs mto harmony 
with fact, except so far as facts are known to us ; our knowledge of 
facts IS expressed in propositions which we believe ; and therefore 
to bring our beliefs mto harmony with fact is to bring them mto 
harmony with one another (though not conversely) It would be 
wrong to suppose that Plato and Aristotle forgot that among the 
beliefs they had to harmonize with one another were the beliefs they 
held about matters of daily experience, or that they were indifferent 
to the necessity of correcting and enlarging those beliefs by more or 
less systematic observation ; Aristotle in particular added largely 
to men’s knowledge of facts. Agam, it is clear that to brmg one’s 
beliefs mto harmony with dogma is to brmg them into harmony 
1 Minto, Logie, Inductive and Deductive, p. 243. 
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with other beliefs ; and that those who rated highest the importance 
of that task would least have doubted that they were bringmg them 
into harmony with facts Propositions do not cease to state tacts 
because they are presented as dogmas But it is true, as Mmto 
wishes to bring out in the passage quoted, that dogma and the spirit 
which accepts dogma did during the Dark and the Middle Ages play 
a part in the history of thought far greater either than they played 
in classical antiquity or than they have come to play since the revival 
of learmng And such dogma was not necessarily ecclesiastical 
dogma ; it came from the scientific works of Aristotle, or other great 
men of old whose works were known, as well as from the Bible and 
the Church , just as to-day there is orthodoxy m science, against 
which new scientific doctrmes find it at times a httle difficult to 
battle, as well as m theology. 

The schoolmen knew, as well as Bacon or any other of their critics, 
that the study of the syllogism was not all-sufficmg : that no syllo- 
gism could guarantee the truth of its premisses ; and that for a 
knowledge of the most general prmciples to which deductive reason- 
ing appeals we must rely on something else than deductive reasonmg 
itself. Bacon refers to the * notorious answer ’ which was given 
to those who questioned the accepted principles of any science — ■ 
Cmque in sua arte credendum.^ And there are seasons m the process 
of learmng when that is a very proper answer ; men must be content 
at many times and in many matters to accept the expert opinion of 
their day. But this is only tolerable if m every science there are 
experts who are for ever questiomng and testing When tradition 
stereotypes doctrme, it is as bad for knowledge as close guilds and 
monopohes are bad for the industrial arts ; they shut the door upon 
improvement. Authonty plays, and must play, a great part in 
life — ^not only in practice, but also m thmgs of the intellect. But 
the free spirit is as necessary, which insists on satisfymg itself that 
what IS ofiered upon authority has claims on its own account upon 
our acceptance. 

Why was it that for so many centuries so much was accepted 
upon authority which afterwards fell to pieces in the light of inde- 
pendent enquiry 7 Much knowledge of the human nimd, historical 
and philosophical, would he needed m order to answer this question 
adequately. If a few observations may be made upon it here, it is 
with a full consciousness of the inadequate equipment of knowledge 

^ Nov, Org, I. 82. 
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upon ^^hich they rest And it may be doubted whether we can 
hope fully to explain why some periods and places are richer 
than others in men of fruitful and original thought , at most we 
can hope to show what conditions are favourable to such men’s 
work when they arise Now' to us, lookmg backward across the 
Middle Ages to the more brilhant dajs of Athens and of Rome, 
and lookmg also at the great increase of knowledge which the last 
three centuries have brought, the stagnation of the sciences m the 
period mtervenmg is apt to seem a thmg surprismg But how 
long was It before ancient science began to appear and to advance? 
The power of tradition and authority over the human mind is the 
rule rather than the exception ^ And in the break-up of ancient 
civilization there perished not only much knowledge, but much 
material wealth , men were of necessity for long absorbed m the 
task of restormg this and restormg order ; and it is not wonderful 
that they had little time to spend in questiomng such scientific 
prmciples as had survived Moreover, durmg the darkest times, 
the most powerful and the most beneficent mstitution that stood 
erect was the Church ; the most comprehensive and well-reasoned 
theory of the world was that which the Church taught , the strongest 
min ds, almost the only minds that thought at all, were enhsted in 
the ranks of the clergy (which was why independent thought took 
so largely the form of heresy), and the interest of men was directed 
rather to what concerned the soul than to nature around them To 
this it must be added, that through a series of historical accidents, 
a great part of the hterature of Graeco -Roman civihzation had 
perished , but that of the works of Aristotle some few were known 
continuously, and the rest recovered, at least in translations, by 
the end of the first quarter of the thirteenth century.® The w orks 
of Aristotle, by their encyclopaedic range, by the efiort after sys- 
tematization displayed m them, and by their extraordmary intel- 
lectual power, weie peculiarly suited to rivet themselves upon the 
imnd at a time when abdity was not wantmg, but when detailed 
knowledge was shght, and there was httle else to serve for an edu- 
cational disciphne. It is not surprising, if Aristotle and the Church 
(especially when the Church pressed Aristotle’s philosophy into its 
service) acquired a preponderant influence over men’s mmds.® 

Cf. Bagehot, Physics md Politics 

“ V Prantl, Oeschichte der Logik, III. p. 3. 

■’ Professor W. G de Burgh calls my attention to the language of Dante, 
II Conmto, IV. 6, about the authority of the maeatro dtlordte aanno. 
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Indeed, it is hard for us to imagine what self -confidence and courage 
were necessary, in order to question any part of that closely con- 
catenated fabric of belief, upon appearing to accept which depended 
a man’s comfort m society and perhaps his life in this world, and 
upon really acceptmg it — ^unless he could find for himself something 
better — ^his confidence with regard to the next. It is no small 
testimony to the inexpugnable power of reason, that this system 
broke down. And it began to break down largely through the 
recovery of other monuments of ancient thought and learning 
besides the works of Aristotle This doubtless stimulated, though it 
could not produce, the powers of those men by whom the founda- 
tions of modern science were laid — men like Copernicus, Galileo, 
Harvey, Gassendi, Descartes. It was not the reform of Logie which 
hberated the mind, any more than it was Logic which had bound it. 

It IS, then, rather to the habit of believing on authority, the 
strength of which during that period it has been attempted m some 
degree to account for, than to the prevalence of an erroneous Logio 
(whose errors were not really what the ‘ inductive ’ logicians sup- 
posed), that the stagnation of science for so many generations must 
be attributed. Given that habit, it was natural that men should 
spend time and thought upon a barren elaboration of the more 
techmeal parts of Logic, and leave the traditional assumptions both 
of it and of the natural sciences unexamined. When the over- 
mastermg infiuence of authority began to decay, the science of 
Logic shared with other sciences m the revivification that comes 
from thinkmg out a subject freshly and mdependently. 

But, as was said above, the particular matter which first attracted 
the attention of the reforming logician was the barrenness of an 
exclusive attention to the forms of vahd inference ; and the parti- 
cular improvement proposed was the establishment of a Logic that 
should do for the discovery and proof of scientific principles what 
had already in part been done for the drawing of conclusions from 
them. This at least is how Bacon looked at the matter , and others 
have so looked at it after him, in this country more especially. 
Now it IS a very mterestmg question, how sciences get their prin- 
ciples, and when they may bo considered proved ; but it is not quite 
the same as the question, what kmd of principles knowledge requires. 

The works of Aristotle dealmg with inference are three — ^the 
Prior Analytics, the Posterior Analytics, and the Topics. Speakmg 
generally, the first of these deals with syllogism from a formal 
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point of view — it pays no attention to the nature of the premisses, 
but only to the validity of inference ; the second deals with know- 
ledge, or demonstration : it asks not when a man is hound by the 
acceptance of certam forms of premiss to admit a certain form of 
conclusion, hut uhen he can be said really to know a thing abso- 
lutely, and not merely on the assumption that certam premisses 
are true ; the third asks how positions can be established or over- 
thrown, what sort of considerations are useful in weighmg their 
claims to acceptance, and on what sort of grounds men may bo 
content to accept their principles m matters where certainty is not 
attainable In the first and m the third of these treatises, Aristotle 
was analysing and formulatmg the actual procedure of his con- 
temporaries ; he did not, upon the whole, go ahead of the science, 
the disputation, the rhetoric, and the pleadings of his day. In the 
second, he was doubtless guided also by a consideration of the 
highest types of scientific knowledge then existmg ; but he was 
guided also by an ideal , he was trymg to express what knowledge 
ought to be, not merely what the form of men’s reasonmgs is 
It may be said that m scholastic Logic, the problems of the 
Prior Analytics bulked too large ; that those who revolted agamst 
this raised, without realizing it, problems of the same kind as 
Aristotle had already discussed m the Topics ; but that for a long 
time the questions of the Posterior Analytics received insufiScient 
attention It is these last which are the highest, and go deepest 
mto the philosophy of the subject. The physical sciences employ 
many principles of great generahty which they try to prove ; but 
there are some assumptions about the nature of the world, which 
they accept without askuig why they accept them As instances 
of these may be mentioned what is called the Law of the Uniformity 
of Nature — the pnnciple that every change has a cause upon which 
it follows m accordance with a rule, so that it could not recur in the 
same form unless the same cause were present, nor fad to recur when 
precisely the same cause recurred ' or agam, the principle that 
matter is indestructible . or that the laws of number and space 
hold good for everything numerable or extended. There are other 
principles less general than these, such for example as the law of 
gravitation, of which, as aforesaid, science ofiers proof ; but 
whether the proof of these amounts to complete demonstration, and 
whether the assumption of the truth of those is justified — ^these are 
problems with which the special sciences trouble themselves little. 
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and which will not be answered merely by analysing the nature of 
the inferential processes that do as a matter of fact lead scientific 
men to accept the general propositions which they conceive them- 
selves to have proved. 

This is only an elementary book, and makes no pretence to give 
a complete answer to that most diffi cult of logical questions, What ia 
knowledge, in its perfect form ? But from what has been said in the 
present chapter, it follows that there are two problems to which 
some attention ought to be given. One is the question how, as 
a matter of fact, we do get our premisses : the other, what are the 
requisites of demonstration.^ The first of these may be called the 
problem of Induction. 

^ V. ii^fra, p. 624, 
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OF DsTDUCTION 

The history of the ^ord Induction is still to be written ; hut it 
is certain that it has shifted its meaning m the course of time, and 
that much misunderstanding has arisen thereby The Aristotelian 
term eiraytoyjJ, of which it is the translation, sigmfied generally the 
process of establishing a general proposition not by deduction^ from 
a w'lder principle, but by appeal to the particular instances, or kinds 
of instances, in w hich its truth is shown ^ But if it is to be cstabhshed 
thus, all the instances must be cited , and mduction meant primarily 
to Aristotle, proving a proposition to be true umversally, by showmg 
empirically that it was true in each particular case or kind of case : 
or, proving something about a logical whole, by appeal to the 
expeiience of its presence in every part of that whole ; as you might 
show that all homed animals rummate, or that whenever the tail of 
a fish is unsymmetneal (or heteroceical) it is vertebrated, by a dis- 
section of the mtestmes of every kind of homed beast, or of the tail 

^ The history of the term Deduction is also still to be written anayayfi 
in Aristotle meant something very different (v Anal Pn fi, xxv • there is also 
the use cited p 315, n 1, supm), and the nearest Aristotehan equivalent to 
Deduction is avWoyiafios, 

2 From what sense of the verb enayeiv this use of the word sprang is not 
clear ; there are two passages {An Post a i 71“ 21, 24 : xviu 81’’ 5), 
where the passive verb, in a logical context which makes it clear that the 
process of eirayayii IS referred to, takes a personal subject , as if it were meant 
that in the process a man is brought face to face w itli the particulars, or perhaps 
brought, and as we could say induced, to admit the general proposition by 
their help. In another place (Top a xviii 108'’ 11 cf Soph El xv 174“ 34), 
it IS the universal proposition which is said to be ' induced ’ oi brought forward 
or brought up (whatever the best translation may be) ; and perhaps the not 
infrequent antithesis of imyayrj and wWayurpos might suggest that the 
usual object of the verb is the inductively obtained conclusion ; the conclusion 
is certainly what is ‘ syllogized ’, so that the conclusion may also be what is 
‘ induced It has, however, also been thought that the process of bnngmg 
up or citing the instances, by means of which the conclusion is to be estab- 
lished, IS what the word was primarily intended to signify (Bonitz, Index 
Anstotel , s v imyayyrj, seems to take this view) , and anyhow the process 
dc°cribcd is one in winch a general conclusion is established in that way, by 
citing the instances of its truth. Nevertheless, there is no passage where 
iitayav governs an accusative of the instances addpcedl 
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of every kind of heterooercal fish. In such a proof, it would be 
assumed that the nature of each species of fish or beast might be 
judged from the single specimen dissected , and it is to be noted that 
Anstotle thought that the process of induction began here uith the 
infima species , the species in his view (as we saw in discussing the 
Predicables) being essentially the same m every one of its particulars.^ 
This form of argument he described in his own techmeal language as 
proving the major term of the middle by means of the minor , and 
he showed how it could bo expressed as a syllogism From the 
premisses 

The cow, the sheep, the deer, cfec., ruminate 

The cow, the sheep, the deer, dsc., are horned 

I cannot, as they stand, infer that all homed animals rumiruaie, 
because there may be other horned a nim als besides all that I have 
enumerated ; but if I know that this is not tho case ; if the members 
in my enumeration taken together are commensurate or equate 
with the term ‘ horned ammals then the possibihty which forbids 
the general conclusion is excluded, and I may infer that all horned 
animals ruminate • as is shown by the fact that the minor premiss 
may be converted simply , I may say that all the horned animals are 
the cow and sheep and deer, dkc. ; and my syllogism becomes formally 
correct. In such a syllogism we are said to prove the major of the 

^ Induction certainly starts in one sense, according to Aristotle, with 
individuals , for it starts with what we can perceive with the senses, and 
only the individual can be pel ceived cf e g An Post a xviii 81’’ 5-9. But 
it may be said that what wo apprehend in the individual is its character or 
type, and that it is to the individual as such and swA an individual that we 
appeal, of An Post a xxxi 87*’ 29 In An Post. 0 xiii 97’’ 7 sq, however, 
ll^istotle describes a method of searchmg for definitions — ^the example whioh 
he uses is fieynXo^nxm (magnanimity) — ^in which the instances cited in support 
of the definition of fLtyaXa^vxta are not cited as types at all. This has come 
traditionally to be called the method of obtaining definitions by induction ; 
and the description of it seems based on those discourses of Socrates to 
which Aristotle refers as cVaKriicol X6yoi, inductive discourses , but the term 
eirayayt] does not occur in the passage Still in the argument from Example, 
or n-opdfieiypo, the instance appealed to is not cited as the specimen of a kind ; 
and he calls this the rhetorics form of Induction. Hence, though the state- 
ment in the text is true, so for as concerns the proof by induction of the pro- 
perties of natural kinds (for in regard to that, Aristotle’s particulars are 
tnfimae species), it is difiScult to maintain that he never regards induction as 
stwtmg with individuals as such How you are to tell what properties 
in a specimen are pioperties of the species is a question which is discussed 
in the Topics; and certainly he would not have thought of proposing to 
prove that by a complete enumeration. The species of a genus aie limited 
in number, and can all be cited ; not so the individual membcis of a species. 
Cf. infra, p. 384. 
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middle by means of the min or, because (as we saw) the minor means 
to Aristotle not primarily the subject of the conclusion, but the term 
of least generality and nearest to the individual ; it is by the parti- 
cular instances that the predicate ruminant is proved of the subject 
horned animal And if we might regard the possession of horns as 
the cause of rummatmg, then it would be the proper middle term by 
which to demonstrate ruminantoi cow or sheepor deer , inAristotle’s 
own example, where longevity is proved of gall-less animals by 
means of man, horse, mule (and any other particulars that ought to 
bo mentioned — though for brevity they are not enumerated), it is 
supposed that the absence of gall is the cause of longevity 

In symbolic form then ne may express Aristotle’s Induction 
thus ; — 

A B 0 D, &o. are P 
A B 0 D, &c. are all the M 
All M are P 

This, which he calls 6 enaycayfjs cnWayiirfios, is commonly 
called now the Inductive Syllogism. If it is to be valid, our imnor 
term must, as Aristotle says, comprise all the particulars ; i; yap 
enaymyi} 8ia ndvreov?' 

We have now seen what Induction, as a formal process, meant 
in the mouth of the first author who used the term ; and when 
Aristotle insisted that it must proceed through all the particulars, 
or (as it was afterwards put) by complete enumeration — the require- 
ment which, to Bacon and the ‘inductive logicians’ of modem 
times, has given so much offence — ^he was quite right ; for ij you 
are gomg to establish a general proposition that way, you will 
clearly not be justified in making it general unless you have made 
sure that your enumeration of the particulars is complete ; though, 
as has been said, it is not really an umversal proposition then, but 
only ‘ enumerative ’ : a thmg which Aristotle fails to point out. 
The burden of the charge against Aristotle is, however, not that 
he held that, if a general proposition is to be established by enumera- 
tion of particulars, the enumeration must be complete : but that 
he recognized no other mode of establishing general propositions. 
And if this be so, then his Logic falls to pieces. For syllogism needs 
a general proposition for its major premiss ; and as Aristotle himself 
insists, we cannot be said to know the truth of the conclusion. 


^ ‘ For induction is by means of all ’ : Anal. Pri. J9. zxiv. OS'* 16-29. 
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unless we know first the truth of the premisses ^ ; doubt of that will 
involve doubt of what is stated in the conclusion, so far as this is 
arrived at by inference, and not by direct experience mdependently 
of the inference Now how can this condition be fulfilled, if our 
knowledge of any general prmciple rests on nothing better than an 
enumerative assurance that it holds good in every particular case ? 
Let us take the principle that all matter gravitates, and symbolize 
it in the form ‘ All M m O'. If it is possible to know this without 
experience of its truth in every parcel of matter, one may use it in 
order to prove that this book must gravitate, and therefore may 
refrain from adding the book to one’s kit in going up a mountain, 
or laying it upon a flower that is for show, or on the other hand may 
use it to keep one’s papers steady m a wind. But if the principle 
can really only rest upon a complete enumeration, we must experi- 
ment with this book, before we can assert it ; and then we shall know 
that this book gravitates by direct experiment, and our deduction 
thereof from the general prmciple will be superfluous, even if the 
enumeration bo complete — as it would only be, if there were no 
other parcels of matter left to be experimented with , but even so, 
the deduction would be but a hollow show, and beggmg of the 
question. For let us symbohze any particular parcel of matter by fi. 
We propose to prove that is G, because aM. M. ia Q, and /x is ; 
how do wo know that alliH is G? ? Only because fXy, &c. up to fx„ 
are 0, and /x^, . . . fx„ are all the M, and therefore all M is G. 

Hence wo use the fact that /x is t? to prove the principle by which wo 
prove that fiisG. And the upshot of this is that we can never prove 
anythmg by reasoning, until we already know it by direct experi- 
ence ; so that the use of reasoning, in order to infer that which we 
have not learnt by direct experience, must disappear If we still 
try, by appeal to any general prmciple, to prove anythmg which 
we do not already know, we shall bo appeabng to a general principle 
which we do not know to be true, in order to prove a particular 
conclusion which we do not know to be true ; for ex hypothesi our 
knowledge of the truth of the general principle depends upon the 
knowledge of what occurs in the particular case in question among 
others. Such a procedure hardly commends itself to a sane man. 
And if again it were said, that however little we may be logically 
justified, in advance of experience, in drawing inferences about 
some particular from a general prmciple, yet our experience when it 
* An. Port. a. iL 72* 26-'>4. 
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comes is constantly confirming the inferences we thus draw, this, 
far from being a 'olution of the logical difficulty in wluch we have 
found ourselves, ought only to he matter of perpetual astonishment, 
to a creature that reflects at all upon his experience 

Such is the difficulty that arises, if there is no other means of 
proving a general proposition than by enumeration of all the parti- 
culars to which it refers ^ , and to this cntiei'-m Aristotle is obnoxious, 
if he recognized no other means But did he recognize no other ’ 
Now Aristotle undoubtedly cays that we amve at our first prm- 
ciples by a process of Induction * He draw s a famous distinction 
between the order of nature and the order of experience ® , m the 
order of nature, the general principle is prior to the sensible fact , m 
the order of experience, it is the reverse To us, the particulars 
of sense are known first ■ the mtelhgible prmciples by w hich these 
are explamed are known afterwards but Nature may be conceived 
as starting with prmciples or laws, and with these m her mind 
proceeding to the production of particular objects or events. In- 
duction proceeds from w hat is fiirst m the order of experience to what 
IS first m the order of nature from the apprehension of the sensible 
facts to the apprehension of the general prmciples, out of which we 
subsequently construct the sciences Without sense-experience, 
there is no knowledge of mtelhgible prmciples , and the process of 
obtainmg that knowledge out of sense-experience is Induction. 

And this, taken together with his analysis of the Inductive 
Syllogism, might seem to settle the question of how' Aristotle con- 
ceived that w e come to know general propositions , if only we could 
suppose him capable of overlookmg the difficulty in which his 
whole system would thereby have been involved But so far from 
overlooking, he show s in one passage that he had considered it, and 
uses his distmction between what is prior m nature, and prior m our 
experience, m meetmg it * His view seems to have been this 
The busmess of any science is to demonstrate the properties of 
a kmd — such kinds, for example, as geometrical figures, species of 
ammals or plants, or the heavenly bodies. As we saw in the chapter 
on the Predicables, he was mfluenced much by the fact that geo- 
metry and biology were the two most progressive sciences of his 
day Science is concerned with kinds, as what are identical in their 

^ Cf what was said in discussing the Diclam de omm et nullo, pp 301 sq. 

® See e g An Post 8 xix 100** 4 

^ tpiaei jrporepoir and trpoTtpiw : cf. p. 88, supra, 

* An. Pott. a. in. 
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many members, and eternal. In demonstrating their properties, it 
starts from a knowledge of their defimtions ; such defimtions cannot 
themselves he demonstrated ; and for them we are dependent on 
experience, which famiharizes us with the nature of any kmd, or of 
its properties, by means of particular cases. But though experience 
may thus acquaint us with the defimtion of anythmg, yet the essen- 
tial nature of a thing (which is what a definition gives) cannot 
possibly be an empirical fact. It may be an empirical fact that all 
sailors are superstitious ; but how can it be an empirical fact that 
a triangle is a three-sided rectihnear figure ? For to say that any- 
thmg IS an empirical fact imphes that it might (so far as we can see) 
have been otherwise ; and certainly we can conceive that a sailor 
may be either superstitious or not superstitious ; but we cannot 
conceive that a triangle should not be a three-sided rectihnear figure, 
since if that — ^which is its essence — ^were removed, there would be no 
triangle left to bo anything else. It will be asked, how do you 
know what constitutes the essence of anything ? The answer is, 
that the mtellect sees it . sees it, as we might say, intuitively, as 
something necessary ; and this is the source of our assurance, in 
virtue of which we know the prmciples from which our demonstra- 
tion proceeds more securely even than the conclusions we draw 
from them. But the intellect does not perceive it at once , experi- 
ence of thmgs of the kind is necessary before we can define the kind. 
The use of those particulars is, not to serve as the proof of a principle, 
but to reveal it : as the counters, for example, which a child uses 
in learmng the multiphcation table, though one among innumerable 
instances of the fact that three times three is nine, are to be appealed 
to not because the general proposition could not be asserted unless 
it were tried and found true in the case of these counters as well as 
of all other countable thmgs : for had the child learned with nuts, 
it would have been qmte unnecessary to confirm the generalization 
by an exanunation of the counters ; but because they serve as 
a material in which the child can be brought to realize the truth of 
a numerical relation, which it apprehends forthwith with a generality 
that goes far beyond these particular counters. They are a means 
used because some countable material is necessary in order to realize 
the general truth ; but the general truth is not accepted simply 
because it is confirmed empirically by every instance 
Now we need not ask at the moment whether the sort of intel- 
lectual insight with which we do apprehend the necessity of numerical 
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or spatial relations ^ can really serve us in determining the essence 
of gold or of an elephant or a tortoise ; our present purpose is only 
with the nature of Induction, and the different senses in which the 
term has been used. And the purpose of the preceding paragraph 
is to show that in spite of the anal3sis which Aristotle gave of 
Induction as a logical process, yet when he said that we get our first 
principles by induction, he had something else m his mind Where 
your umts are species, and you want to prove somethmg about the 
genus to which they belong, there you may proceed by appeahng 
to the fact, that it is found true of every species m the genus ; there 
your reasomng may bo thrown mto the form of the ‘ mductive 
syllogism ’, — which is inconclusive unless every species is included 
in the premisses. But even there, from the fact that he regarded 
the conclusion as an umversal and not merely an enumerative pro- 
position, we must suppose Aristotle to have thought that the mind 
grasped a necessity in that relation between the terms of the con- 
clusion, at which it arrived by a process of enumeration ; directly 
or indirectly, the connexion of longevity with gall-lessness was to be 
seen to be necessary, and freed from the appeal to aU the species. 
And where your units are mdividuals, and you want to discover the 
essential nature of the species to which they belong, there you do 
not work by an inductive syllogism that summons all the instances 
to bear witness to the truth of your defimtion ; for how could you 
summon the numberless members of a species ? There is stiU a use 
for experience ; we may still say that we know these things by 
induction , but the induction now is a psychological rather than a 
logical process ; we know that our conclusion is true, not in virtue 
of the validity of any inductive syllogism, drawing an umversal 
conclusion in the third figure because the subject of the conclusion 
is coextensive with the particulars, taken collectively, by means of 

^ There are philosophers who would not agree with what has been said of 
the nature and grounds of our assurance of the truth of mathematical prm- 
ciples. Some hold that they are only generalizations from experience, 
deriving their high degree of certitude from the great number and variety 
of the instances in which they have been found to be true. This doctrine 
is maintained by J 8 Mill in a well-known passage of his System of Logic, 
Bk. II. cc. y-vii, to which he refers in his Aut6b%ogTaphy (p 226) as a crucial 
test of his general philosophical position. For a partial examination of the 
passage, crushing so far as it goes, see Jevons’s Pure Logic and other Minor 
Works, pp. 204-221. Others again hold that at any rate geometrical axioms 
are only the simplest and most convenient assumptions that fit the facts of 
our experience : v. H. Pomcar6, La Science et I’Hypothese, o. ui. ad fin. ‘ De 
la nature des axiomes pp. 64-07. 
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which we prove it : hut in virtue of that apprehension of the neces- 
sary relation between the two terms, which our familiarity with 
particulars makes possible, but which is the work of intellect 
or vovs. 

Such seems to have been Aristotle’s doctrme : and thus he 
avoided the bankruptcy that would have ensued, had he taught 
that all syllogism rested on universal propositions, and that universal 
propositions rested on nothing but shovmg by enumeration that 
they held true in every particular instance that could bo brought 
under them. But it may be said that thus he only avoids the 
Charybdis of moving in a logical circle to be snatched up by the 
Scylla of an arbitrary assumption. We are to accept the general 
propositions upon which every subsequent step of our inference rests, 
because our intellect assures us of their truth. This may satisfy 
the man whose intellect gives him the assurance ; but how is he to 
commumcate that assurance to others ? If a principle is not arrived 
at from premisses which another admits, and between which and it 
he sees a vahd process of inference to he, why should he accept that 
principle ? No evidence is offered, whose sufficiency could be tested. 
The tpse dixit of an mcommumoable intuition takes the place of any 
process of reasoning, as the means whereby we arc to estabhsh the 
most important of all judgements — ^the general propositions on 
which the sciences rest 

Of this charge Aristotle cannot altogether be acquitted ; yet we 
may say this much m his defence. Such an mtellectual apprehension 
of the necessary truth of the principles from which demonstration 
is to start forms part of our ideal of knowledge ^ ; doubtless it seldom 
enough forms part of the actuahty. But Aristotle idealized ; he 
spoke of what, as he conceived, science m the fullest sense of the 
term involved, and forgot to state, or failed to see, that the sciences 
did not attain it. And the prominence which he gave to the ques- 
tion ‘ What sort of premisses does knowledge require ? ’ led him to 

^ With this proviso, that for perfect knowledge all the parts of truth ought 
to seem mutually to involve each other. In mathematics, where alone we 
seem to achieve this insight into the necessity of the relations between the 
parts of a systematic body of truth, we find our theorems rcoipi ocally demon* 
strahle ; and if twice two could be three, the whole system of numerical 
relations would be revolutionized. Yet we do not need to wait till we discover 
how all other numerical relations are bound up with the truth that twice two 
IS four, before we are as fully convinced of this truth as we are capable of 
becoming Whether in every science we should desire that each principle 
should thus be appiehendcd as necessarily true, even when cut off from its 
implications, may be doubted. 

1779 


00 



386 AN INTRODUCTION TO LOGIC [ohap. 

relegate to an inferior position the question ‘ How can the sciences 
as they are validate their premisses ? ’ 

He did not overlook this last question altogether , indeed he 
devotes to it a considerable portion of the longest of his logical 
treatises, the Topics-, for when he asks by what sort of considera- 
tions you can prove or disprove that a proposition gives m its predi- 
cate the definition, or a property, of its subject, he is asking how 
you can prove scientific first principles ^ And he knew this , and 
among the uses of Dialectic, or of the disputation whose methods he 
elaborates m the Topics, he places as its most proper use the evamina- 
tion of the truth of scientific prmciples ® But he ought to have 
seen that, outside mathematics, we seldom have any other means 
of establishing general propositions upon the evidence of particular 
facts than those of the kind w hich he discusses in the Topics For 
the rest, his account of the logic of the reasoning by which the 
sciences do as a matter of fact support the general principles which 
they accept contains hints which are m advance of much modern 
‘ inductn e logic ’ , though there is much in his conception of the 
character of the general principles which science seeks to establish, 
that IS now antiquated Science seeks to-day to establish for the 
most part what are called ‘law's of nature ’ and these are generally 
answers rather to the question ‘Under what conditions does such 
and such a change take place ’ ’ or ‘ What are the most general 
principles exemplified in such and such a change ’ ’ than to the 
question ‘ What is the defimtion of such and such a subject ? ’ or 
‘ What are its essential attributes ? ’ ■* It is more m respect of the 

^ Though Aristotle does not mention among the premisses of demon-^tiation 
propositions giving the properties of kinds, and says that it is the business of 
science to prove these, yet he allows incidentally that some such propo-sitions 
are indemonstrable (of Anal Post a, iv. 73» 37-''3) — e g that a line is 
stiaight or curved, a number odd or even In point of fact, as Piofcssoi Cook 
Wil-on has pomted out, the sciences in such cases assume that the genus 
displays these alternative propel ties, but prove which it is that belongs to 
some species of the genus 

“ Cf Top a 11 101“ 34-*’4 

“ The term ‘ Law of nature ’ is used especially of those most general prm- 
ciples, though sometimes of derivative principles as well Cf J S Mill, 
System of Logic, III iv. 1, where Laws of Nature m the strict sense are said 
to be ‘ the fewest and simplest assumptions, which bemg granted, the whole 
existing order of nature would result ’ 

* I think this contrast is substantially true , though it is possible to bring 
many scientific investigations to-day under one or other of the types of 
question which Aristotle says we enquire into, yet looking to his examples, 
one must confess that (as is natural) he put the pioblems of science to himself 
in a very different manner from that m which scientific men put them now. 
Cf. An Post. /3. 1 . 89 *’ 23 to (gTov/tevd fOTiv ura tov apid/iov Sa-a-nep emarapisBa. 
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problems to be answered, than of the logical character of the 
reasomng by which wo must prove our answers to them, that 
Aristotle’s views (as represented in the Topics) are antiquated 

We may briefly mdicate the nature of ‘ dialectical ’ reasoning, as 
Aristotle conceived it, and of the ‘ topics ’ which it employed Dia- 
lectic is contrasted with science Every science has its own peculiar 
subject-matter : geometry investigates the nature and properties 
of lines, surfaces, and figures in space, geology the conditions which 
determine the character and distribution of the materials which form 
the crust of the earth, physiology the functions of the organs and 
tissues of living bodies, &c Each science, in expla inin g the facts 
of its own department, appeals to special principles, or totat ; 
to the specific nature of its own, and not another, subject-matter — to 
laws m accordance with v hich that particular class of facts is deter- 
mined, and not another class. The geometrician makes use of the 
axiom of parallels, of the notion of a straight line, of the definition 
of a cone or circle , but the nature of chalk or gramte is mdifferent 
to him The geologist will use such principles as that stratified 
rocks are sedimentary, or that mountains are reduced by denudation , 
but he draws no conclusions from the defimtion of a cone The 
physiologist m turn has his own problems to explain, and his own 
principles to explain them , that every tissue is composed of cells 
which multiply by division is a physiological princijile of w hich we 
hear nothing in geology, nhile the Ians of denudation contribute 
nothing towards the explanation of the growth of living bodies^ 
Dialectic, on the contrary, has no peculiar subject-matter , all the 
sciences submit their principles to its investigation ; the dialectician 
may ask whether a geometer would be right in saying that it is 
a property of a rectilinear triangle to have its exterior angles equal 
to four right angles . whether the geologist has rightly affirmed all 

fijmCftfi/ &e Tt-rnpa, to oti, to Sioti, o’ eori, ri iariv. (‘ The subjects of 
investigation are equal in number to the subjects of knowledge and we 
mvestigate questions of four sorts — ^facts, their reasons, whether something 
exists, what it is.’) 

^ One science does often to some extent use the results of another. In 
particular, of coarse, all the other sciences resolve all they can into terms 
of chemistry and physics. Yet looking (say) to Physics, Chemistry, Physio- 
logy, and Political Economy, no one will deny that they must continue to 
rest each in pait on dilfcient principles, even if the latci mentioned may 
have to take note of some facts whose explanation involves the piinciples of 
the earlier mentioned Aiistotle noted such paitial use by one science of 
the /esults of another ; though the state of the sciences in his day pievented 
him from illustrating it as it would be illustrated now, and his remarks on 
the subject are open to a good deal of cnticism, Cf. An. Post, a, xm. 78^ 
32 - 79 -’ 16 . 
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Btratified rocks to be sedimentary . whether the physiologist would 
do weU to accept Spencer’s defimtion of life, as ‘ the continuous 
adjustment of inner to outer relations And in debatmg such 
questions, the dialectician uiU mvoke not special, but common 
principles, Koival ap^aC ^ — i e not principles uhose application is 
confined to the science he happens to be investigating, but principles 
of umversal apphcation • as, for example, that what is common to 
the genus is not a property of the species — whence it follows, that 
since aU plane rectilinear figures have their exterior angles equal to 
four right angles, this is not a property of a rectihnear triangle, or m 
other words, that it is because a plane figure is rectilinear, and not 
because it is three-sided, that this can be predicated of it , it is for 
the geometer to show that all plane rectilinear figures have their 
exterior angles equal to four nght angles ; the dialectician’s business 
is to show that therefore it cannot be called a property of a triangle, 
as such Or agam, the dialectician may ask, with regard to Spencer’s 
defimtion of life, whether the distinction between ‘ mner ’ and ‘ outer ’, 
on which it rests, is clear , for he knows that the terms of a defimtion 
should be clear, though he does not necessarily know physiology ; 
and if Spencer, or his disciples, could not show precisely what it 
means, he would say the defimtion must be faulty ; and if they 
replied that ‘ mner ’ meant wathm the orgamsm, and ‘ outer ’ outside 
it, he would ask whether all material systems which change inwardly 
in response to changes outside them are hvmg bodies ; for he knows 
that a definition should not apply to anything except the species 
defined, and if this expression does, it cannot be a definition ; or he 
might ask whether many of the pecuhar processes of hvmg bodies 
are not apparently imtiated from withm the body , and if the answer 

^ Cf Anal Post a. x 76’’ 11-22, ii. 77“ 26-34, xzxii 88“ 31-'’3, ’’9-29 
In the second of these passages, Aristotle gives as examples of ‘common 
prmciples ’ the Law of Contradiction, that the same proposition cannot be 
at once true and false, and the mathematical axiom that the dilfcrcnces 
between equals arc equaL The latter is not really ‘ common ’, but special 
to the sciences of quantity ; and if he wished to be consistent with what he 
says in /3 xvii 99“ 6-16, Aristotle should have allowed that it means some- 
thing a little different in geometry and in arithmetic. By no means all of 
the communes loci in the treatise called the Topics are ‘ common principles ’ 
— e g the topics given in y, nfi>i tov alpfTtoTfpov, which are principles to be 
appealed to in determining which of two goods is to be preferred : as, that 
the more lasting good is preferable, or the more secure, or the greater, or 
the nearer. Most of them however are such, though it must be admitted 
that Aristotle does not describe his topics as common principles, or xoimi 
and I think that the distinction which he intends to convey in the 
Posterior Analytics by the antithesis of tSioi and xoiral is reaUy what 
has been stated in the text. 
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was affirmative, he would again object to the definition ; for though 
it is not his business to know whether any of the peculiar processes 
of living bodies are initiated from within or not (and therefore he has 
to ask the physiologist how that matter stands) it is his business to 
know that a definition must include everything essential to the thing 
defined , so that if there are such processes, a defimtion of life which 
excludes them must be a wrong one Or, lastly, the dialectician 
might ask the geologist if there are not some igneous rocks that are 
stratified . not knowmg, as a dialectician, the answer to that question, 
but knowing that, since igneous rocks are not sedimentary, the exis- 
tence of Igneous rocks that are stratified would upset the geologists’ 
proposition ; while if the geologist were able to answer the question 
in the negative, he would so far have come out victorious under 
examination 

All these general principles, to which the dialectician appeals, 
are called topics ^ : it is a topic, that what belongs to the genus is 
not a property of the species , or that what m some particular 
instance is absent from a species is not a property of it ; or that 
the terms of a defimtion must be precise, or that it must be com- 
mensurate with what IS defined All these prmciples hold good in 
any science ; it matters nothing what the species may be, or what 
the property, or what the defimtion A man therefore whose mmd 
is stocked with principles of this kmd has points of vantage, as it 
were, from which he may proceed to attack or defend any defimtion, 
any predication of a property ; they are topics in common, ‘ common- 
places considerations to which you may turn m examining the 
statements of any science Just as a man who knows nothing of 
the truth of its premisses may be able to detect a flaw in a syllo- 
gism, so the dialectician, without a scientific knowledge of a subject, 
may know what sort of questions to ask, if he wishes to test a 
scientific man’s right to affirm the prmciples he enunciates. 

Aristotle’s Topics is written with reference to his doctrme of 
Predicables. He regards every proposition as asserting (or denymg) 
some accident, property, differentia, genus or defimtion, of its subject ; 
and he asks, to what considerations are you to look, if you would 
know whether such and such a predicate does stand to such and 
such a subject in any one or other of these relations ’ Each of these 
considerations is a topic. He details an astomshmg number of 
them They are of very different degrees of importance and value. 
Some are drawn from language. Look, he says, for example, to 
* roTTot, loci, communes loci. 
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conjugate words — the various words, that is, from a common stem ; 
if noble IS a property of just, then justly is nobly , perhaps a man 
who attirmed generally that justice i:> noble might admit that it is 
possible in some cases to act justly and not nobly ^ Others are 
based on the principle that contrary thmgs have contrary properties , 
so that you cannot say that the just is the equal, unless you can 
say that the unjust is the unequal Some aim only at enablmg you 
to determine whether an expression is elegant, according to accepted 
rules But others are principles of great importance For mstance, 
there is hat v e might call the topic of Concomitant Variation ® ; 
that IS not a property of a subject which does not mcrease or decrease 
w ith an increase or decrease m the subject, and converscl}’, if you 
find two things increasmg and decreasing together 3’ou ma5' assert 
such connexion betw'een them ® Considerations of this kind enable 
you to judge how different concepts are related to one another ; and 
relations between concepts furnish the prmciples with which the 
special sciences work 

It may be admitted that this treatise contains much that is 
trivial , that it throws together considerations, or prmciples, of 
great and of little cogency , that the problems of science assume 
other forms than determining the dolimtion of a subject, its pro- 
perties, or its accidents (although such problems occur too, and 
many problems which we should not express in those forms can be 
translated into terms of them). It may also be admitted that 
Aristotle had his mind fixed too exclusively upon debate The 
answers to the questions asked were to come from the respondent — 
the other disputant , but m budding up the sciences, they must 
come from the field and from the laboratory. Aristotle would have 
a man test any scientific doctrine that is put forward by interro- 
gating its maintainer ; the man of science must test those which he 
himself or a fellow worker puts forward by mterrogatmg nature. 
It would be easy to do Aristotle an injustice on this head It may 
be assumed after all that the respondent testifies to what he has 
seen ; and Aristotle was alive to the importance of collecting and 
recording facts.* But the Topics is a treatise on the art of disputa- 
tion , disputation aims after all more at sdencmg an opponent 
than at estabhshing truth ; and though we are told that Dialectic 
has its use as much in the examination of the prmciples of the 

^ Torros cK tov /laXXoi' Kai IjTTOv, 

* Arud. PH. a, XXX. 


1 Cf Top f vii. 136’’ 16. 
* e. g. Top. f. viiL 
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sciences as in the conduct of a disputation, it is in the latter spirit 
that it is expounded Nevertheless, in the distinction drawn 
between scientific and dialectical reasoning, as illustrated above, 
and in its account of the general nature of the considerations to 
which one must appeal m any defence of the prmciples of a science, 
the Topics IS a work of great logical value. 

What, then, has Aristotle to say about Induction ? 

1 He gives the name to a formal process of inference, by which 
wo conclude a proposition to hold universally of some class, or 
logical whole, because an enumeration shows it to hold of every 
part of that whole. This is what has been since called Induction by 
Complete Enumeration, or Perfect Induction , and he shows how it 
might be thrown into the form of an Inductive Syllogism. 

2. He points out that our knowledge of scientific principles 
springs historically out of our experience of particular facts , though 
its certainty rests ultimately upon an act of mtellectual insight. 
And he gives the name of Induction to the process m which the 
particulars of our experience suggest to us the prmciples which they 
exemplify But this is not a formal logical process from premisses 
to conclusion , and it is not the mduction (in this sense) which leads 
us at the end to accept such prmciples, but our intellect, or I’oDs. 

3 He shows where (presumably m default of the necessary 
insight and assurance from our mtellect) we may look for reasons 
for accepting or rejecting any prmciples which a science puts forward. 
He does not give to this procedure, which is of a formal logical 
kind, the name of Induction, but calls it Dialectic ; nevertheless 
what he says on this head is of much the most importance from the 
pomt of view of scientific method, and comes much closer to what 
modern writers understand by Induction 
Thus he admitted that our knowledge of general prmciples comes 
from our experience of particular facts, and said that wo arrive at 
them by Induction , but the only formal logical process which he 
described under the name of Induction was that ‘ Perfect Induction ’ 
which clearly neither is nor can be the process by which the sciences 
establish general propositions ; while the kinds of process which 
they really do employ, so far as they appeal merely to the evidence 
of our experience, he described under a difierent name. It is not 
Burprismg that some confusion has resulted 

The oritics of whom Bacon is the coryphaeus, recognizmg with 
Aristotle that we discover universal truths by induction, attacked 
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him for saying that ■we only discover them hy complete enumeration, 
which he had not said ; and findmg the name Induction given 
to no other formally valid process than this*, supposed ho had 
nothing else to say of the processes by which such truths are reached. 
Bacon himseU attempted to systematize the process of discovermg 
and provmg them m a way which undoubtedly possesses value, and 
no less undoubtedly owes much to Aristotle , but as the Aristotehan 
doctnnes on which it is based do not occur in the Organon m con- 
nexion with « TToyojyj), he hardly realized how much he was borrow mg 
His analysis is offered in connexion with an unworkable theory of 
the nature of the problems which science should set itself to solve 
To put it summarily, he thought that a list of the several sensible 
properties of bodies should be draim up, and that men should then 
try to discover on what particular principle of corpuscular structure 
in the bodies exhibitmg it each property depended There was 
nothmg in any particular principle of structure which would lead 
you to anticipate that its presence would mvolve any one sensible 
property more than another ; you could not tell, apart from experi- 
ence, that a particular motion of the component particles of a body 
would exhibit itself to the senses as heat, or that a particular 
disposition of its surface particles would show as white, and another 
particular disposition as black Suppose we were to symbolize 
the sensible properties of bodies by Greek letters, and the principles 
of corpuscular structure m them on which these depend by Roman 
letters . how are you to prove whether a property a is connected 
with a or 6 or z ? Bacon’s answer is as follows. He called the 
prmciples of corpuscular structure Forms : whatever be the Form 
of a given property a, it must be so related to a as to be present 
in every body m which a is present, to be absent from every body 
whence a is absent, and to mcrease or decrease in any body as a 
increases or decreases. Our problem then is, as he says, ut inie- 
niatur natura aha (the Form) guae cum natura data (the sensible 
property) perpetuo adsit, absit, crescat atgue decrescat.^ How are we 
to solve it ? No mere enumeration of instances in which a sensible 
property a and a Form a are present together will prove that they 
are thus related, and that a is the Form of a ; for your enumeration 
must be finite, but your conclusion is to be universal. You may 

^ It was also given to Induction by simple enumeration — i. e. to any attempt 
to prove a general proposition by merely citing a number of instances of its 
truth ; but this is not a formally valid process. 

‘ Nov. Org. IL 4. 
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find a hundred bodies exhibiting both a and a: yet the presence of 
one may be quite unconnected with the presence of the other, and 
you may find a body to-morrow exhibiting one without the other. 
We must proceed then by exclusions Where a hundred mstances 
will not i^rove an universal connexion, one will dispraoe it. This 
IS the corner-stone of his method • mawr est vis instantiae negativae ^ 
If we had drawn up an exhaustive list of the different prmciples of 
corpuscular structure present in bodies m different combinations, all 
we should have to do would be to find instances in which any of 
these was present in a body that did not exhibit the property at, 
or absent m one that did exhibit it, or in which it mcreased or 
decreased without a correspondmg variation m the degree of the 
property, or vice versa We could then confidently reject that Form ; 
and when we had thus rejected every other Form, then we could con- 
fidently affirm that principle of corpuscular structure which alone had 
not been rejected to be the Form (or cause of the presence) of a given 
sensible property a Our assurance would rest not on the positive 
testimony of its presence along with a in a number of instances, 
but upon the fact that we had disproved all possible rival theories. 

It will be seen that this procedure presupposes that we know all 
the possible Forms, among which that of any particular sensible 
property is to be sought ; and Bacon, though he promised to do so, 
never showed, and could not have shown, how we were to secure 
that The procedure is formulated too under the belief, that the 
immediate task of science is to draw up a complete list of aU the 
distinct sensible properties found in nature, and then look for what 
we should perhaps now call their physical basis This belief was 
mistaken But the fundamental principle of the method by which 
Bacon proposed to ‘ mterpret nature ’, the prmciple on account of 
which he gave it the name by which he called it, Exclusiva, is 
correct ; it is that where you cannot (as in Mathematics) see that 
a proposition must universally be true, but have to rely for the proof 
of it on the facts of your experience, there there is no other way of 
estabhshing it than by showing that facts disprove its rivals ^ 

Bacon called this method inductive ; it may be as well to point 

1 Nov Org. I. 4G. Cf Aristotle, Aval. Pn a. xxvi 43“ 14 n/in Se /tlj\ov on 
Kfii TO riin(7fcfO>i('no fort toC Knrii(rKff>a^€iv panv (‘And it 13 plain at the same 
time that it is easier to refute than to establish ’ ) • and more fully. Top i) v. 

“ Theio aie many vciy valuable rcmaiks in Bacon’s account of his ‘ Ex- 
clusiva ’ about the kinds of instances which are of most evidential value (and 
which he therefore calls PTerogalivc Instances) ; but a discussion of them would 
baldly be relevant to the present argument. 
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out at once that formally the reasoning involved is just that of 
a disjunctive argument, with hypothetical argument employed in 
the disproof of rejected alternatives The alternative hypotheses 
(vith Bacon, the alternative hypotheses as to the Form or physical 
basis of a paiticular sensible property) are so and so such and such 
of them are false, for, if they were true, the facts would be other than 
we find them , therefore the one remaimng is true How v e are 
to discover what the alternative hypotheses are, he does not explain 
to us ; we are to prove that the rest are false by appeal to the facts 
of our experience ; these facta he would have men methodically 
collect and tabulate, and m makmg use of them he relies upon the 
general prmciple that nothing can be the Form sought for which is 
ever present in the absence of the property whose Form it is alleged 
to be, or absent m its presence, or variable w hen it is constant, or 
constant when it vanes ; when he has got his premisses, his con- 
clusion follows accordmg to the ordmary prmciples of disjunctive 
reasomng 

Bacon wrote in the dawn of modern science, and proclaimed with 
splendid confidence its future tnumphs His predictions have been 
fulfilled, perhaps to the extent, though not on the lines, that he 
anticipated Spes est una, he wrote, in niductione vera^ ; and as 
men watched the continuous progress of the inductive sciences, they 
came to think that induction was really some new form of reasoning. 
Ignorantly or perversely rejected by our forefathers in favour of 
the deductive reasoning, which they associated w'lth the name of 
Aristotle, and now held to be in comparison an idle thing To 
praise mduction became a sign of enlightenment , but the praise of it 
ran ahead of the understanding 

Those who did most to advance the sciences had not the need 
or inclination to pause and analyse the arguments which they were 
BO successfully building up ; nor would it imply any disrespect to 
add, that many of them probably had not the pow'er of doing so. 
It is no more necessary that a great scientific gemus should be able 
to give a correct account of the methods he uses than that a great 
artist should be able to expound the philosophy of art ; those can 
often do things best who are quite unable to explain how they do 
them. The chief scientific name in the history of speculation upon 
the logic of the mductive sciences in this country is that of Sir John 
Herschell ; four writers in all, if we exclude those still living, have 

* Nov, Org, 1. 14. 
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made the principal contributions to the subject David Hume, 
in a biief section of his Tieatise concerning Human Nature (Of the 
Understanding, Part III, Sect xv), gives ‘ Kules whereby to judge 
of causes and effects ’ which contain the pith of much subsequent 
■w riting ; but the work, as he said himself, ‘ fell stillborn from the 
press ’ , this section was not incorporated in the later and more 
popular ‘ Enquiry ’ ; and it had no influence on the exposition of 
Induction Sir John Herschell’s Discourse concerning the Study of 
Natuial Philosophy and the vaiious works of Dr Whewell did, on 
the other hand, much to stimulate interest in the subject , especially 
since Whewell propounded an explicit theory of it. The help 
which he had derived from both is acknowledged by J S Mill, 
whose System of Logic for many years held the field as an exposition 
of inductive reasoning To that more than to any other work is to 
be traced the prevalence of the opmion, that inductive reasoning, 
or Inductive Logic as the theory of it, is a discovery of the modems 
— an opinion which certainly contains less truth than falsehood. 
The name induction may be said with him to have stood for more 
than a particular form of inference , it was the battle-cry of a philo- 
sophical school, the school, as it is called, of experience But as a 
result of this, and of its previous history, it has become one of the 
most confusing terms in Logic. It stands firstly for that induction 
by complete enumeration u Inch Mill denies to be properly induction 
at all, but from which his influence was unable to withdraw the 
name after the prescription of so many centuries. It stands secondly 
for the logical processes employed m the inductive sciences, so far 
as these infer from particular facts the principles that explam them ; 
as to what the nature of these logical processes is, Mill had a theory 
different from Whewell’s, and others have since had theories different 
from Mill’s Thirdly, Mill, who admits that there are certain 
common principles assumed as true in the reasonmgs of the inductive 
sciences, gives the name to what he conceives to be the logical 
process by which these principles themselves are reached ‘ a process 
that, in his view, starts barely from a great number of particular 
facts, and without the help of any general prmciples at all bases upon 
these facts the general prmciples whereon all other mductive infer- 
ence rests Many of Mill’s critics have thought, and have thought 
rightly, that if the process by which these principles are reached 
were as he describes it, it could only be called an fllogical process.*- 
* The second part of Jevons’s Principles of Science ought perhaps to have 
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It would have been possible to omit the foregoing historical 
sketch, and to oiler a purely dogmatic account of what Induction is, 
and what it is not. But against such a course there were two 
reasons. In the first place, a new writer has no right to do such 
a thing. It IS indeed necessary for him to put forward that account 
of the nature of the reasomng of the inductive sciences, which ho 
behoves to be true , but not as if he was only dehvermg an accepted 
tradition. And m the second place, unless the reader knows somc- 
thmg of its history, he can hardly fail to be confused by the diversity 
of senses in which he finds the word Induction used Men have 
rightly felt that an antithesis could be drawn between the inductive 
and the deductive sciences; though they can be classed only 
according to their predominant character, smee no sciences, except 
the mathematical, are exclusively the one or the other On the 
strength of this they have most unfortunately erected an antithesis 
between Inductive and Deductive Logic • unfortunately, partly 
because Logic is one ; the science which studies the nature of 
our thought embraces equally the processes of thought that enter 
into the construction of the deductive sciences and of the mductive : 
but unfortunately also, because it has led to much misunderstanding 
of the nature of inductive reasoning itself. What ‘ inductive logi- 
cians ’ have called Deductive Logic, contrastmg then own Inductive 
Logic with it, expounded forms of argument that belong to then 
most typically inductive enqumes Then ‘ inductive methods 
as has been said above, and as will appear more fully by and by, 
are, so far as the argumentation is concerned, but a mixture of 
hypothetical and disjunctive reasoning; and these forms were 
supposed to be deductive Nothing but confusion can result from 
grouping together all the processes traditionally called deductive, 
and opposing to them collectively those of mductive science If 
any clear antithesis can be drawn between Deduction and Induction, 
we must not identify them with the forms of argument expounded 
respectively by Deductive and Inductive Logic. The names are 
perhaps unfortunate. Things may be different without being 

been included along with the four works mentioned above (cf. also Lotze’s 
Logic, E T , Bk 11 c. 7) Among contnbutions on the part of living writers to 
the criticism of Mill’s doctrines (for the great acceptance which his views 
obtained has made criticism of him a prominent feature of much subsequent 
writing on Induction) may be mentioned Mr F H. Bradley’s Principles of 
Ijogic, Bk II Fart ii cc 2 and 3, and an excellent discussion in Professor 
Welton’s Manual of Logic, vol. u. § 1S5. 



xvm] 


OP INDUCTION 


397 


contrary; but a difference indicated by terms formed from the 
same stem with different prefixes is apt to be thought a sort of con- 
trariety. Hence we mcline to think of Deduction and Induction as 
processes moving between the same pomts, but m opposite direc- 
tions , Deduction, we think, argues from general principles to 
particular facts. Induction from particular facts to general principles. 
Even if this were true, such a statement tells us nothmg of the 
difference in the nature of the reasoning between the two cases ; 
and m point of fact, though there are arguments of those two kinds, 
the distinction is by no means the most important that can be drawn, 
does not coincide with the distinction between the arguments 
traditionally assigned toDeductiveand Inductive Logic respectively, 
and leaves out some of the operations of reasoning that best deserve 
to be called scientific. 

In the inductive sciences we do argue from particular facts to the 
principles displayed in them ; m subsumptive syllogism we may 
draw conclusions about particular facts from the principles which 
we have inductively discovered Thus a study of certam facts 
leads us to conclude that the air exerts a defimte pressure upon the 
surface of bodies exposed to it, and from this we may deduce that 
if we pour mercury into an open glass bulb, it will exert that pres- 
sure on the surface of the mercury. This was part of the reasomng 
which led Torricelli to the construction of his barometer So far, 
there is a contranety and an antithesis. But if we look beyond this 
simple statement, and compare the structure of a syllogism with the 
structure of the reasoning by which the prmciple that the air exerts 
this pressure on the surface of bodies exposed to it is reached, we 
shall see a difference, but not a contrariety Moreover, though 
propositions about particular facts are included among the premisses 
of inductive argument, it appeals to universal principles as well ; 
only these universal principles do not, hke those of the syllogistic 
reasomng contrasted with it, tell us between what determinate 
characters m things umversal relations hold, but rather what kinds 
of relations between determinate characters of thmgs a causal 
system involves Induction and deduction then cannot be con- 
trasted in respect that the premisses of the one are propositions 
about particular facts, of the other universal ; for some umversal 
prmciples are mcluded among the premisses of both ; the difference 
is m the nature of these Nor again can they be contrasted in 
respect that the premisses of the one and the conclusions of the 
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other are propositions about particular facts ; for though sub- 
sumptive syllogism may apply the rule in the major premiss to 
determine a conclusion about some individual thing, it may also 
(as when used m geometry) apply it to determine an umversal 
conclusion 

But syllogistic reasomng is not confined to the deductive sciences, 
bemg common in the inductive sciences as well ; nor is subsumptive 
syllogism the only reasomng traditionally called deductive Be- 
tween the use of general prmciples to determme conclusions about 
particular things m which they are displayed, and the use of an 
examination of particular things to determme conclusions about 
the general prmciples displayed in them, there is indeed a con- 
trast. But it IS not the most important contrast distinguishing 
deductive and inductive reasoning The most important contrast 
is that which Aristotle mtendcd to signalize when he opposed 
Demonstration to Dialectic. In demonstrative reasoning wc 
have a real insight into the connexions of things Where 
this IS possible, though Aristotle thought that we used syllo- 
gism, yet, as we have seen, there is not really any subsumption. 
The conclusion need not be less general than the premisses , 
there need be no application of a rule invoked ab extra , the 
connexions may bo traced in an individual subject, though 
between characters in it that are universal ^ But we may use 
premisses that state connexions which we do not see to be necessary 
between certain characters m thmgs , still, taking these as true, 
if combimng them together wo can see what consequences their 
truth mvolves in some actual or imagined complex of thmgs, we so 
far have insight mto facts Explanation, therefore, though the 
premisses from which it proceeds are often not seen to be necessary, 
IS yet to be ranked with demonstration m respect of the nature of 
the reasoning On the other hand dialectical reasoning involves no 
such msight There are, accordmg to Aristotle, dialectical as well 
as demonstrative syllogisms ; and the dialectical nature of a syllo- 
gism, as we saw,^ turns on the character of the premisses, as well as 
the form of the statement. What concerns us here is the syllogism 
that argues from signs, not causes — e g that the nek is overheated, 
because it smells thus If all neks that smell thus are overheated, 
the argument is sound , but it explams nothing. Were one however 

^ Cf. supra, pp. 310-311 ; infra, pp. 437, n. 1 , 524, n. 2; 515, n. 2. 

2 Supra, pp, 305-300. 
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to argue that it is overheated because being damp it allows the 
organisms in the grass to efEect too rapid an oxygenation, though 
this argument agrees with the former in that it can be stated syllo- 
gistically, it differs in that it explains Now the syllogism whose 
middle term is a sign Aristotle called dialectical, because it gave no 
understanding of the connexions m the characters of thmgs. And 
this IS equally true about induction I estabhsh mductively some 
general principle of connexion m nature when I can appeal to the 
evidence of particular facts to show that apparently either this 
principle holds, or none But herein I do not make the connexion 
intelligible. I should establish it demonstratively, if I could show 
that it IS involved m the existence of other knowm connexions. 
Thus repeated observations of ice floating on water, m various 
times and places, of various sizes and shapes, may lead me to con- 
clude that ice IS lighter than water , for as it floats irrespectively 
of size or shape, time or place, I can connect its floating with nothing 
but a less specific gravity That it should be lighter, how'ever , remains 
a brute fact, nowise apparently necessary. But if I could show that 
w'ater expands in becoming ice, then, though this indeed is still 
a brute fact, yet, granting this, I see that the ice must float ; so far, 
I have explanation, insight into the necessity of the connexion of facts, 
demonstrative thinking And here it w^iU be observed that we are 
concerned not with a contrast of opposite directions in the reasomng 
process between the same two points (as w^e saw that the contrast of 
deduction and induction was apt to be thought), but with the con- 
trast of different ways of reaching the same point * : of establishmg 
a general proposition either by msight into tbe necessity connectmg 
the terms of the system of nature, or by appeal to particular facts 
which, though w^e can find no sj^tem of connexion m them unless our 
proposition is true, give us no insight mto the necessity of it. It is 
in this contrast, rather than m the former, that the distmctive 
character of inductive reasoning is brought out. But it escapes us 
in any simple and collective opposition between the forms of 
reasoning traditionally assigned to Deductive Logic and those 
which ‘ inductive logicians ’ have called mductive. 


^ 1 owe this remark to Mr H. A. Prichard. 
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OP THE PRESUPPOSITIONS OP INDUCTIVE 
REASONING : THE LAW OF CAUSATION 

' Wht is a single instance, in some cases, sufficient for a complete 
induction, xihile in others mynads of concurring instances, without 
a single exception known or presumed, go such a very httle way 
tow ards establi'hmg an universal proposition ’ hoc\ er can answ er 
this question knows more of tho philosophy of logic than the wisest 
of the ancients, and has solved the problem of Induction ’ ^ How- 
ever we may think of the knowledge po^se'sed by the wi'sC'-t of the 
ancients, the question which 3L11 asks is no doubt an important one. 
Bj what right do we ever generahze from our experience ’ and how 
can we tell when we have a right to do so ’ To these qucstion» wo 
must now attempt an answer Afterwards we may note what other 
processes of thought bc'^idcs generalization enter into the sciences ; 
and then we ‘■hall be able to realize better the true nature of that 
antithesis between induction and deduction which was spoken of 
at the end of the last chapter 

The present chapter will address it'^clf to the question, by what 
right do we ever generalize from experience This is the primary 
question Syllogism never generalizes Unless it is pro\ided 
with umversal propositions for premisses, it cannot arrive at them 
in its conclusions, and even so, its conclusion is never more general 
than its premisses * It is just this fact w hich raised the difficulty, 

^ Mill, Syslem of Logir, III m 3, concluding paragraph Strictly speaking, 
a ingk instance ne\er is sufScient— if wt had itally to rely on it alone without 
help from conclusions already drawn from other parts of our experience. 
Cf Jc\on\ Pure Logic and other Minor Works, pp 295-299; and also Lotze, 
Logic, 252, 253. 

* The third figure, when both premisses are singular propositions, may 
seem to fuini^h an exception to this statement, and it would hardly be a 
biilhcicnt answer to recall the fact that this is the inductive figure ; for the 
qiK ation IS wlie ther a syllogism can generalize, and it is hai dly consistent w ith 
saving no, to add that it can only do so when its charaeter is inductive But 
the statemr nt may stand, because all conclusions in this figure are particular 
01 contingent We may aim at generalizing — at finding a judgement which 
is true umversally ; but we have faded, with such premisses, to do it. 
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how to get the universal propositions which syllogism needs to 
start with. If experience gives us only particular facts, how are 
we to get universal conclusions out of them ? A mere enumeration 
of particulars will justify a statement about no more than the 
particulars which have been enumerated, whereas we claim in any 
generahzation to go beyond the observed facts on which the general- 
ization IS based, and to draw a conclusion true m any possible 
instance of some sort whatever. By what right do we do this 7 

The answer is that all mduction assumes the existence of con- 
nexions in nature, and that its only object is to deterrmne between 
what elements these connexions hold The events of our experience 
are no doubt particular, but we behcve the principles which they 
exemplify to bo umversal , our difiBculty lies in discovering whai 
principles they exemplify , in that, a close study of particular facts 
will help us ; but were we to be m doubt whether there are any such 
principles or not, no amount of study of particular facts could resolve 
our doubt. 

There are many ways in which this assumption may he expressed. 
It will ho well to consider some of these, and to ask what precisely 
it IS that we assume. We may then show that (as has j’ust been 
said) it is hopeless to attempt to prove the assumption by any 
appeal to experience ; and ask ourselves what justification we have 
for making it. 

The commonest expression for it is the Law of U niversal Causation, 
or (more briefiy) the Law of Causation , again, we say that we 
behove in the Uniformity of Nature , but the same behef is imphed 
m the distmction between essential and accidental circumstances, or 
in askmg what circumstances are relevant to the occurrence of an 
event, or what are the material circumstances in the case. For only 
that can bo called material, or relevant, or essential, without which 
the event would not have occurred, or whose non-existence or non- 
occurrence would have made some difference to it ; and the existence 
or non-existence of any particular circumstances can make no 
difference to an event, unless there is some connexion between them 
and it. Were everything in nature loose and unconnected, it would 
be impossible to say that an event occurred because of any one thing 
rather than another. AH these phrases therefore imply Causation, 
and imply Uniformity. 

Both the Law of Causation and the Uniformity of Nature are 
phrases open to misunderstandmg. There is a sense in which it is 

177B 9 d 
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the business of induction to discover laws of causation ; in the 
plural, the term refers to the various particular piinciples of con- 
ncMuii ci-omplified (whether ve detect them or not) m the course of 
nature , it is equivalent to Laws of Nature, or Natural Laws, such 
laws, for example, as that matter gravitates, or that organisms 
reproduce themselves after their kmd. Used absolutely and in the 
smgular, however, it means the prmciple that there are such pai- 
ticular principles, and hence w e speak of the Law of Universal Causa- 
tion, intending to assert that every event has a cause, and that no 
change occurs except under conditions with uhich its occurrence 
IS connected umversally And it is because m e believe its oecurrence 
to be connected umversally with such conditions, whatever they 
are, that we speak of the uniformity of nature. We do not mean 
to deny variety, but only to assert the unbroken reign of law That 
which collectively wo call nature is a vast assemblage of substances 
of divers kinds diversely intermmgled interacting with one another 
in wa5'a that depend upon their abiding character and their shifting 
situation. Even what we call single things are highly complex, 
and their properties and behaviour depend upon their composition, 
and upon the situation in w’hich they are placed relatively to other 
thmgs ; we may believe that whenever one complex thing of pre- 
cisely the same kmd is placed m precisely the same situation as 
another, it w ill behave m precisely the same w^ay ; nor is more 
required by the principle of the Umformity of Nature , and yet we 
may doubt whether such precise rejietition ever occurs Watch the 
movements of a waterfall, how it breaks mto a thousand parts 
which seem to shift and hang, and pause and hurry, first one, and 
then another, so that the whole never presents quite the same face 
twuce , j^et there is not a particle of water whose path is not abso- 
lutely determined by the forces actmg on it in accordance with quite 
simple mechamcal laws No one would suppose that because these 
mechamcal laws are unchanging, the waterfall must wear a mono- 
tonous and unchanging face ; and so it is, on a larger scale, with the 
course of nature Nature is uniform in the sense that under like 
conditions hke events occur ; and m fragments, as it were, she is 
ever presenting us wuth the rejietition of conditions that have been 
fulfilled before ; so that in fragments there is recurrence of like 
events enough But sooner or later, because the assemblage of 
things IS not quite the same as before, the likeness in the course of 
events is broken ; from the beg inning it was probably not complete. 
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Were it indeed possible for the procession of events to bring back 
precisely the state of things which had existed at some moment in 
the past, then it must follow, from the principle of the Uniformity 
of Nature, that the same procession would recur, and tormmate 
again by reinstating the phase in which it had begun ; so that the 
history of the world as a uhole would really repeat itself indefinitely, 
like a recurring decimal, and to a spectator who could watch it long 
enough, might seem as monotonous as the music of a musical box 
■which, m plaj^ing, somehow w-ound itself up, to pass always from 
the conclusion to the recommencement of its stock of tunes. But 
nothmg of this kind occurs ; the Magnus Anmis is but a fancy ; 
and the uniformity of nature is consistent, as Mill said, with her 
infinite variety. 

But it may be said, the Law of Causation is one thing, and the 
Uniformity of Nature is another ; ever y event may have a cause ; 
but the sa me cause need not always produce Raruft nr»r fVia 

cause of the s ame eflect be always the sa-me. The human will, for 
example, is a cause ; but it does not alwa 5 'S act m the same way 
under tho same circumstances , to-day in a given situation I may 
act meanly , yet it is possible that in a situation of the same kmd 
I may act bettor to-morrow. The La w of CauRat mn^ if ymi wiii^ 
IS a presupposition of in duetive reasoning , but whether causes act 
uniiormly, ivtiether the same cause in the same situation always 
has the same eflect (which is what the Uniformity of Nature means) 
can only bo determined by experience. 

To understand the relation of these two principles, we must enter 
a httle more fully into the difficulties connected ■with the notion of 
cause Most people, if asked what they meant by the word, would 
probably say, that they meant a thmg (or person) producing a 
change m somethmg else. But great trouble arises when we ask 
what producing is. If I say that a wave, by strikmg it, produces 
motion in a boat, I suppose myself to mean more than that the 
motion of the boat ensues immediately upon the contact with it of 
the wave. I imagine the wave to exert a force upon, to have a power 
to move, another body. But what this power in it is, we do not 
understand. Some persons indeed, when challenged on this head, 
will answ'er that they do understand it, because they have experience 
of exerting power themselves ; they know themselves as causes in 
their voluntary actions. But the answer is unsatisfactory, for the 
wave is not intelligent, and we cannot suppose that the action of an 

s d 2 
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intelligent being, and what we call the action of a machine, or other 
body whose movements are mechanical, are the same thing. More- 
over, as Hume pointed out, the connexion between the movement 
of my hmbs, and what I regard as the psychical cause thereof, is no 
more mtelhgible to me than that betueen their movement and the 
movement of a body which they strike He therefore, and many 
since, have attempted to ehminate the notions of power, agency, or 
force, and to reduce the causal relation to uniformity in succession * 
Words hke agency or power, on this view, are vocee mhili , we think 
we mean somethmg more by them than habitual sequence, but we 
do not. We must say the same of connexion We observe events 
together or m succession ; their conjunction is plain, but not any 
connexion , and uniformity in their succession is all that causation 
means. 

A httle consideration however will show that we do not mean by 
the causal relation one of habitual sequence. We take uniformity 
m the succession of events — ^i.e hkeness in the conditions upon 
which hke changes succeed — ^to be a sign of causal relation, but not 
the same with it. For when I say that a w'ave striking a boat causes 
it to move, I imply that the relation subsists between the blow of 
this wave and the ensumg movement of this boat , whereas uni- 
formity can only be exhibited m the sequence of several such 
movements of this or other boats upon the blow's of several waves 
Connexion is between mdividuals ; uniformity of succession is in the 
sequences of each member of one group of similars upon a member 
of another group of similars We mean by the causal relation some- 
thing that might hold betw'een terms that were umque, and does 
hold between terms that are individual, even though there are other 
individuals of the same nature. 

And there is another objection to definmg the cause of anything 
as its invariable antecedent. Antecedent and consequent are 
events. But we cannot treat the world as a mere procession of 
events ; there are also things to which the events happen. It is 
instructive to observe how Mill is forced to recognize this. In spite 
of havmg defined cause as ‘ the invaiiable and unconditional ante- 
cedent ’, he speaks of ‘ indestructible natural agents ’, such as the 
earth, as ‘ permanent causes ’, since the earth affects the movements 
of any pendulum upon its surface, and they cannot get out of the 

^ Treatise of Human Nature, of the Understanding, Fart ui ; and Enquiry 
eoneemtng Human Understanding, §§ iv-vui. 
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range of its influence ; he also calls oxygen and hydrogen causes of 
water.^ Now the earth is not more antecedent than consequent in 
time to the movement of a pendulum which it attracts ; and oxygen 
and hydrogen are ingredients necessary to the formation of water, 
but they do not happen hke there combination. Cause no doubt 
imphes change and succession But there can be no change without 
Bomethmg which changes, i.e , which persists through a succession 
of states It would not be change but substitution, if one event 
succeeded another, and there were nothing but the events ; just as 
a child does not change into the changeling which is substituted 
for it Whatever difficulties there may be in understandmg what 
a substance is, or tho relation of a thmg to its attributes, it is 
a desperate remedy to ofler us instead a ‘ stream ’ of events, loose 
and disconnected, in relations of simultaneity and suceession. 

That causation is more than uniformity in the sequence of events 
of one sort upon events of another was felt by Mill when he defined 
th e cause of an even t as its invariable and unconditional antecedent. 
‘ What ■writers mean ’, he tells us, ‘ when they say that the notion 
of cause involves the idea of necessity ’ is that the sequence of 
phenomena must be not only mvariable but unconditional ; and 
‘ we may define the cause of a phenomenon to be the antecedent, or 
tho concurrence of antecedents, on which it is mvariably and uncon- 
ditionally consequent If we exanune his explanation of this 
addition we shall see that without the notion of connexion or 
necessity his definition becomes altogether futile. For he distin- 
guishes between positive and negative conditions, and the negative 
conditions of a phenomenon ‘ may be all summed up under one head, 
namely the absence of preventing or counteractmg causes ’ ^ ; and 
he explains an unconditional sequence to be one ‘ subject to no other 
than negative conditions ’ The cause of a phenomenon therefore 
is the antecedent, or concurrence of antecedents, on which it is 
invariably consequent m tho absence of preventmg or counteracting 
causes. Now what is a counteracting cause 7 If the cause of any- 
thing is only that whereon it uniformly follows, a counteractmg 
cause should be that whereon it uniformly does not follow , and the 
invariable and unconditional antecedent of anythmg should be that 
whereon it habitually follows in all cases except those in which it 
habitually does not. By such a defimtion we might call anything 


^ System of Logic, III. v. 8, vui. 6 : x. 4. 
® Ib. IIL V. 6. 


» Ib. m. V. 3. 



406 


AN INTRODUCTION TO LOGIC 


[chap. 


the cause of anything, and say that experience supported us. But 
clearly, w hen he speaks of preventing or counteracting causes, MiU 
IS forgetting the analysis of the causal relation into uniformity of 
sequence, and is thinking of the necessity and the connexion u hieh 
he professes to repudiate 

And we do mean something by the words necessity and connexion, 
and know what we mean, even though v e are unable to see between 
what changes in a changing world connexion lies Within the fields 
of geometry and mathematics, and m philosophical enquiries, we see 
this necessarily to involve that, and the connexions are apprehended 
with their terms. In that v hich changes v e realize that there must 
be connexion between successive states, without knoivmg what is 
connected with what, we understand that a cause produces its 
effect necessarily, without understanding that it must produce just 
this or that effect 

But need a cause therefore act uniformly’ In a sense, yes. If 
one thing the same in nature at different times, or tw o things the 
same in nature, are to act in situations the same in their nature, 
they must act on both occasions in the same way. This is not 
a generalization from experience . it follows from the sameness of 
thing and of situation But to what extent things come agam 
to the same situation, and whether there exist many things of 
one kmd, we must learn from experience 

That a cause must act uniformly in the above sense we may the 
more readily realize, if we ask what is involved in the supposition 
that it does not It w ill be found that this is tantamount to denying 
the existence of causal connexions altogether. For suppose that 
every event had a cause, but that there w'as no reason why the same 
event should have the same cause or the same cause produce the 
same effect on different occasions There need therefore be no 
appearance of order m nature at all, but events might happen just 
as if all changes were fortuitous As it is, we beheve that plants 
produce seed after their kind , we do not expect to gather grapes of 
thorns, or figs of thistles , where we see garden fruit upon a wild 
stock, we look for a graft, convmced that the same stock wiU only 
bear different fruit m virtue of some material difference m the 
conditions If any plant might produce any seed, or any seed any 
plant, and it was impossible to discover, in such circumstances as 
graft or soil — because no reason of the kind existed — w'hy the same 
plant produced now one seed and now another, or the same seed 



PRESUPPOSITIONS OE INDUCTION 


407 


xix] 

now one and now another plant, then we should just deny that 
there was any cause for that which happened. AVe should not 
say that there was always a cause, though the cause need not act 
uniformly If two plants, whose nature is really the same, can 
determine the growth of totally diSerent seeds, how can we call 
either the seed of that plant at all ’ Grant that a seed may some- 
times he produced by a plant of its own kind, and sometimes by 
a plant of another kind, without any difference of circumstances, 
and merely because causes do not act uniformly, and you have 
really granted that anythmg may produce anything , flint and steel 
may produce seed instead of a spark, and oil raise the waves or 
quench a conflagration But to say that anything may produce 
anything is to empty the word ‘ produce ’ of all its meaning. For 
the causal relation is a necessary relation, such that if you have one 
thing you must have another To add that it does not matter what 
the other is, destroys the force of the must The distinction between 
essential and accidental, material and immaterial, relevant and 
irrelevant, will vanish. So long as causal connexion is between 
determinate terms, there is a meaning in it That is essential to 
health, without which health is impossible, and that is accidental 
to it which (though doubtless it has its effects) has no effect upon 
health But if exercise, which is essential to my health to-day, 
should suddenly and without any change m my condition give me 
epilepsy to-morrow, and the loss of a letter in the post somewhere 
in the antipodes on the following day should give to one man epilepsy 
and cure another of it, then it wmuld be impossible to say that 
anything was accidental, or anythmg essential, to the same result 
for two minutes together. And the discovery of causal connexions 
in the succession of events now would certamly be of no use m 
enabhng any one to forecast the future ; because the connexions 
themselves might have altered m the meantime. It is difficult to 
see how all this differs from denymg that there are any connexions. 

Uniformity of action is not mdeed the fundamental element in 
the causal relation, for it depends on repetition of the action; 
the causal relation has nothing to do with number of instances, so 
far as its existence — though much so far as its detection — is concerned ; 
it is bound up altogether with the nature or character of things, and 
the nature of anything is not a question of the number of such things 
that may bo or have been fashioned. Yet if a thing is to have any 
determinate nature and character at all, there must be uniformity 
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of action in different things of that character, or of the same thing on 
different like occasions If a thing a under conditions c produces a 
change a: in a sub] cct s — if, for example, light of certain wave-lengths, 
passing through the lens of a camera, produces a certain ehemical 
change (which we call the taking of a photograph of Mount Everest) 
upon a photographic film — the way m which it acts must be regarded 
as a partial expression of what it is It could only act differently, 
if it were different. As long therefore as it is a, and stands related 
under conditions c to a subject that is s, no other effect than x can 
be produced , and to say that the same thing acting on the same 
thmg under the same conditions may yet produce a different effect, 
is to say that a thmg need not be what it is. But this is in fiat 
conflict with the Law of Identity.^ A thing, to be at all, must bo 
somethmg, and can only be what it is. To assert a causal connexion 
between a and x implies that a aets as it does because it is what it is ; 
because, in fact, it is a So long therefore as it is a, it must act thus ; 
and to assert that it may act otherwise on a subsequent occasion is 
to assert that what is a is somethmg else than the a which it is 
declared to be It may be rephed that no two things ever are the 
same, and — what that reply must commit you to — that no one thing 
ever is the same for two successive moments The fact of change is 
not disputed, nor the difiSculty of finding two thmgs that are quah- 
tatively the same But if the second has a different effect, that 
must be because of its quahtative difference from the first, and not 
merely because it is a second , and so far as it is quahtatively the 
same, the effect must be the same also • it being understood of 
course that to sameness of effect quahtative sameness is equally 
necessary m all the material conditions To deny this is to deny 
the possibility of reasomng altogether. If we cannot truly make 
the same assertion about a number of thmgs, then, as Aristotle 
observes, there wfil be no universal, and so no middle term, and no 
demonstration^ For an umversal judgement connects a certain 
attribute with a certain subject in virtue of their nature and without 
regard to the frequency of their existence. If we can do this, we can 
make the same assertion about all things of such and such a kmd ; 
if we cannot do it, we are left with nothing but particular thmgs 
whose attributes must be ascertained by inspection or experience of 
themselves , and not by transference of what we have m one 
mstanee found true of such a kind of thmg to others of the kmd. 

1 Cf. a%pra, p. 13. * Anal. Poet. a. xi. 77* 6-8. 
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What holds for the relation of subject and attribute holds in this 
respect eo ipso for that of cause and effect. To suppose that the 
same cause— other things being equal— can have different effects 
on two occasions is as much as to suppose that two things can be the 
same, and yet so far them attributes different. To reply that two 
thmgs cannot be the same, and that the same cause cannot be 
repeated, is either to miss the pomt, or to abandon reasomng If it 
IS meant that two complex thmgs cannot be quahtatively the same, 
nor can conditions precisely the same in kind ever recur, such an 
objection misses the point. One need not maintain that such iden- 
tity, or such recurrence, in fact occurs, though it is not perhaps 
inconceivable that it should , all that is maintained is, that so far as 
things are qualitatively the same they have the same attributes, and 
so far as conditions precisely the same m kind recur, they must, if 
there is such a relation as cause and effect at all, have the same effect. 
If, on the other hand, it is meant that there can be no qualitative 
sameness in what is numerically different, we can only say that if so, 
there is no reasomng For m reasomng we trace connexions between 
things m virtue of wliat they are, not of their being numerically 
these individuals or those ; and if we make this distmction, we must 
conceive that what one thing is another might also be ; so that to 
deny the conceivability of quahtative sameness, or sameness in 
what things are, is to deny that we can distinguish what they are 
from mdividual things But this demal that any identity is con- 
ceivable between different thmgs is what is really at the bottom of 
the attempt to resolve the causal relation into uniformity of sequence. 
For the causal relation which connects a with x connects a cause of 
the nature a with an effect of the nature x. The connexion is between 
them as a and x, and therefore must hold between any a and any x, 
if they really are a and x respectively , m other words, it must be 
uniform The demal of this is just the demal of umversals How 
then could we speak of thmgs of a kind, or hold our sequences 
uniform except in the fact that they are sequences, since any other 
uniformity must consist in the same antecedent having the same 
consequent on different occasions ? ^ The cause of an event might 
then indeed be anything to which it stood in a relation of sequence 
at all, and need no more be the same on different occasions than its 
antecedent need be; for we should have agreed that it was impossible 

^ Strictly speaking, even sequence could not be a feature common to two 
successions. 



410 AN INTRODUCTION TO LOGIC [chap. 

that the sequence of the same x upon the same a should ever be 
repeated 

Must it then be maintained that if man is a cause of any change, 
his acts are necessary, and the will not free ’ The problem of the 
human will is so notoriously difficult, that one might perhaps be 
content here to leave it on one side, merely pointing out that what 
has been said will still be true of causal relations displaj’ed in things 
material, though it vere otherwise with an intelligent cause But 
it IS -north while to notice that the mterpretation of ficcdom nhich 
eoiild make a man’s acts undetermined by his chaiacter has been 
often rejected for the very reason that they then would not be his, 
and that if he might mdifferently do or forbear an act, no matter 
what his character was, he would be nothing in particular And 
it may be suggested that error lies not in holding a man’s actions to 
be necessary, but in holding them to be mechanical 

It may throw some further hght on the presuppositions of induc- 
tion, to consider this distinction A machine is a collection of 
material parts, interacting in various najs, so as to produce in 
some part or parts of it a desired movement, such as the regular 
revolution of the hands of a watch, the up and down or circular 
movement of a saw, the lowering and raising of the hook of a crane, 
with what is attached to it But though intelligence has diicctcd 
the building it does not direct the action of the machine , and if 
there has been a mistake in the building, w hereby it fails to achiev e 
the result desired, the machine will not coircct the mistake, but will 
jiroduce an effect rendered necessary by its construction, however 
far from that intended For it moves in viitue of the ‘ laws ’ of 
matter Any two of its parts (and m the last resort the parts w hich 
have to be considered might be molecules or atoms, or even smallei) 
interact together m divers w aj s, according to their kind, proximity, 
velocity, and w hat not , and every two are in some relation of inter- 
action , and we bcliev^e that, if our powers of calculation w ere 
sufficient, we could derive the ‘ action ’ of the machine from the 
mteractions of aU its parts, as their necessary resultant. In this 
way w ould the changes of any closed material system be explained ; 
and if no material system that we know is closed — i e shut off fiom 
interaction with bodies outside it — ^yct there are many m the explana- 
tion of whose changes most of what is outside them may be treated 
as constant 

Now consider what would be involved in the view that a man’s 
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actions are meihanically explicable. One form, 'which this view 
takes is to suppose that consciousness is an otiose thing, and that 
those movements of the body which we commonly thmk to be 
intentional are mere results of the state in which the body and 
things surrounding it were at the previous moment. We should 
then be, in Huxley’s language, conscious automata , and the laws 
of matter and motion would of themselves have sufficed (if we may 
borrow an illustration from Professor James to produce the manu- 
script of Shakespeare’s works — and indeed every edition and per- 
formance of them — though Shakespeare had been but a lump of 
orgamzed matter as devoid of thought and feeling as the pen he 
wrote with, or the automaton of Vaucanson Such a conclusion is 
paradoxical, but that does not of itself constitute a refutation It 
IS however impossible as a final account of things, because the facts 
of consciousness undoubtedly exist, and the theory can give no 
account of them For it demands not only that a physical event 
should be physically determined, but that physical conditions should 
determine only a physical result Mass and energy are to remam 
constant in amount, but to undergo redistnbution m accordance 
with certain laws, -nhich can be expressed m mathematical formulae 
enabling us to calculate the precise degree of change in one direction 
that will be involved in a given degree of change m another ^ In 
these redistributions there is no room for knowledge or feeling among 
the ‘ forms of energy ’ ; for mechamcal conditions are to have their 
complete mechanical equivalent, in terms of matter and of motion, 
potential or actual We cannot then bring conscious processes 
within the sweep of a mechamcal explanation by regarding them as 
thrown off in the process of physical change, which they nowhere 
influence But it might still be held that they are themselves 
explicable on the same lines as physical processes On this view 
there would be psychic elements, how^ever originated, affectmg, 
suppressing, intensifying or fusing with one another in such ways 
that, from the laws displayed in their several mteractions, we 
might deduce the resultant complex of o'Ur conscious states Now 
Principles of Psychology, 1 . 132 

“ Hence the saying of H. Poincarf, that a ph 3 r'ioal law is a dillciential 
equation. Address on the Principles of Mathematical Physics, St Louis, USA, 
Sipt 1904 V The Monist, Jan 1905, p 3. Recent physical i c&cai ch has 
suggested doubts about the constancy of mass, or in otlier woids about the 
unconditional tiutli of Newton’s Law of Graintation (cf. H Poincaic, Science 
and Method, III, ‘ The Now Mechanics ’). But there would be some law of 
Its variation, if it were not constant. Cf. irfra, p. 418. 
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such a process would be as umnteliigent in the soul as it is in a 
material system. I^'hat we call knowledge and what we call error 
would differ merely as two equally necessary results of pre-existmg 
psychic conditions, hke the action of a machine runmng truly and 
of one running awry. But in an mtelligent operation of whatever 
sort the conclusion wherem it ends is not exiilicable as a result of the 
preceding stages There is an advance to something new, not the 
old in an equivalent form And this advance is a development, 
wherem the soul comes to be what it had it in it to be but was not 
^Tien the development is made, we see it as the reahzation of what 
went before The man who comes to understand a puzzling set 
of facts finds m what he has come to apprehend the solution of his 
previous puzzles, the artist finds in his finished work that which he 
was feehng after, he who has discovered what he ought to do finds 
therem the answer to his questions At the outset he did not know 
what the solution, the fimshed work, the right course of action 
would be , and he knows it now not as a result of his previous 
Ignorance, or even as a result barely of his previous knowledge of 
other things, but because he is mtelhgent 
It follows that he, unlike a machine, is an unity, whose later states 
and actions are not calculable from the earlier, and involve m their 
explanation a soul, or an intelhgence, distinct from any particular 
act or state What the powers and resources of this umtary prm- 
ciple are is only learnt as they reveal themselves in its actintj' 
Since it IS not resoluble into an aggregate of mtcracting elements, 
its actions are not those of such elements, but are the manifestation 
of itself, of its own bemg, even though in different circumstances it 
would have acted in some ways differently Agam, smee it is not 
compounded out of elements whose modes of mteraction with each 
other can be exhaustively expressed m the formulae of ‘ laws ’, each 
soul may be umque If indeed we all were purely rational, we 
should all think or act m the same way m the same situation ; for 
reason is one And if anything which passes in the soul is mechani- 
cally determmed, the laws of that may be discoverable. But the 
nature of a fimte soul is not formed by adding to complete rationahty 
somethmg not rational but mechamcal , rather it is brokenly and 
partially rational, and the broken and partial rationahty of each 
will develop differently. Moreover we are constantly confronted 
w ith novel situations, in which the rational course required is some- 
thing special, not deducible from general laws. To say all this is 
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not to deny necessity in the development of a soul’s powers ; but 
it 13 to deny uniformity, so far as no second soul of the same nature 
is placed in the same situation. 

The amount of success obtained by psychologists and physiologists 
in their attempts to discover laws of psychical development or 
change is not such as to refute this uniqueness , and certainly 
psychologists have failed to explain such matters as memory, or 
space-perception, precisely in this particular, that they have not 
made it intelligible why the conditions under which these arise 
should lead to them. On the other hand the natures of men are 
found to be in large measure the same, and to that extent generahza- 
tion is possible. For generalization, and the use of what we learn 
from experience of one thing to anticipate experience of another, 
depend on the natures of thmgs bemg repeated in instance after 
instance So far as things have not the same nature, they will not 
act m the same way This is but the other face to the fact, that so 
far as they have the same nature, they will 

If we may accept the foregomg account of the difference between 
an intelhgent being and a material system ^ it follows that the causal 
relation is always necessary, and uniform on condition, but only on 
condition, that there are more instances than one of the same kind. 
Now that there are things of a kmd is obvious , but thmgs of one 
kind may and do exhibit mdividual variations In the physical 
sciences we suppose these variations to be due to diversely combining 
elements of various sorts, but qualitatively the same m all instances 
of each sort And the success with which changes in bodies have 
been accounted for on the assumption that they are composed of 
such elements, whose mutual interactions are statable in quantita- 
tive laws, or connected with what may be so stated, leads men to 
accept the mechanical view of physical changes as correct. Inani- 
mate bodies certainly do not behave as if they were mtelhgent ; 
many livmg bodies do not Even for the execution of an intelligent 
plan, a material seems needed m which changes are mechamcally 
determined, and the effects of causes calculable from laws ^ A body 
certainly is not a mmd, whether a mind can influence its movements 

^ Cf. with the foregoing a paper in the HMeH Journal for April 1914, 
vol XU. No 3, Mechanism, Intelligence and Life I have not licrc, as I have 
there, discussed at all the question whether living bodies aic mechanical 
systems, or more akin to what is intelligent. On the relation of uniqueness 
to causality and to freedom, cf. further there, pp 622-C24. 

^ Cf. Lotze, Outlines of Practical Philosophy, § 21. 
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or not. So far as not influenced by a mind, these movements must 
evemplify mechanical necessity Thej are di'^pH^ed in thmgs 
manifestly of many, but not mdefinitcly many, sorts hat the 
lavs are according to vhich a thing of one sort produces a change 
in a thing of another sort, v e learn from e\perience , but that thcio 
aie such lavs, that the causality in change involves uniformity, is 
ei ident to reflection 

But if we are to speak of laws exemplified in the changes of things, 
it IS impoitant to distinguish conditional and unconditional laws 
A law indeed is not a cause, and does not act , it is a piiiiciiile of 
action displayed m the things that do act, or are causes The state- 
ment of a law IS the statement of such principle of action, or of a 
connexion betveen the action or change of action in one thing, and 
change in another The fiist law of motion is a piinciple of action , 
a body, left to itself, persists in its state of rest or uniform rectilinear 
motion, but it produces no change in another body, in Mitue of 
that law, until they collide The second law of motion is a princijile 
ol the action of one body on another But it is the body moi ing 
with a certain momentum in a certain direction, and not the second 
law of motion, which causes another body to move accordinglj- ^ 
Ne% ertheless, if the causal relation is necessary, a law must be neces- 
sarj also , a statement of the way in which a cause docs act is a 
statement of the w ay in v Inch it must act A law then can admit 
of ro exception , or, what is the same thing, a lav which admits of 
exception, and holds good onlj for the most pait, is not the true law, 
and indeed as formulated is no law A true law is true uncondition- 
ally , 1 e there are no conditions, beyond what are included in the 
statement of the law itself, variation in which can affect its ex- 
emplification If there are such, the law is only conditionally true, 
1 e exemplified under certam conditions, and not otherwise 

The first law of motion is an example of a natural law which 
w ould perhaps be regarded as unconditionally true — that every body 
persists in its state of rest, or uniform rectihnear motion, until it is 
interfered with by some other body. The same might be said of 
the law of umversal gravitation, that all bodies attract one another 
with a force that varies directly as the mass, and mverscly as the 
square of the distance* Compare with these the principle that 
acquired characters in a plant or animal are not inherited Supposing 

^ Cf infra, p 502, n 1. 

* But cf. supra, p. 411, n. 2. 
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this to be true (for it is still sub tudice), yet it need not be uncon- 
ditional We are not in a position to say that hving things could 
not bo so organized, in respect of their reproductive system, as to 
make acquired characters hentable, but only that, with the organi- 
zation which wc find, they are not hentable That organization there- 
fore may condition the truth of our principle Just as the prevailing 
necessity for sexual union in the reproduction of all multicellular 
organisms does not exclude arrangements in some species which 
make them parthenogenetic, so there might possibly be conditions 
under which the non-heritability of acquired characters held good 
no longer And as conditions may change, those reahzed at one 
time not being realized at another, so the conditional principles 
prevailing, or exemplified, may be different at one time fiom 
what they aie at another. It appears to be the case that living 
matter can only be produced from other living matter ; there is no 
spontaneous generation of it from the inorgamc , omne mvum ex vivo. 
But many scientific men have supposed that though this is true and 
necessary now, yet in an earlier period of the earth’s history, under 
very different conditions of temperature and so forth, it was not so. 

Conditional principles are necessarily derivative • i e their truth, 
so far as they are true, follows from some unconditional laws, which 
under giien conditions involve them as their consequence They 
therefore admit, theoretically if not as yet actually, of explanation. 
But derivative principles, or principles admitting of explanation, 
are not necessarily conditional For when we call a principle 
conditional, we mean that the truth of our principle depends upon 
conditions winch are not stated vn it If we bring the conditions 
into the statement, then, though it remains derivative, it is condi- 
tional no longer Supposnig that we knew precisely those con- 
ditions of organization in animals and plants which made acquired 
characters non-heritable ; then the statement that in anunals or 
plants of that organization acqmied characters were not inherited 
would be unconditionally true, although no doubt the fact would 

^ Not as their effect. The relation of cause and effect is displayed between 
things acting together according to their several natures and the complex 
change which they produce ; and it involves time. But the fact that the Ian s 
according to which each thing severally acts involve that in a given combina- 
tion the things produce this complex change is not itself a change pi oduced 
whether by the things or by the laws of their several action , and there is no 
bcfoic and after between the simpler and the derivative piinciples, as there 
IS between the action of the cause and its effect ; their relation is not a time- 
relation. Cf. it^ra, p. 602. 
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admit of explanation. It would probably not be called a law of 
nature, because derivative ; but it would have all the necessity of 
a law of nature ^ 

The necessity then of the causal relation, and the uniformity that 
follows from it m a world contammg many things of the same kinds, 
involve the truth, without exception or qualification, of all uncon- 
ditional laws ; but conditional pnnciples admit of apparent excep- 
tions, V ithout derogation to such necessity and uniformit 3 '' , and if we 
are ignorant of the conditions withm which these conditional prin- 
ciples hold good, we cannot tell when the exceptions may not occur. 
To return to our previous illustration if we do not know under what 
conditions of orgamzation acquired eharaeters are and are not herit- 
able, w e must be prepared to admit evidence that m some cases they 
have been inherited WTicre, however, exceptions occur to some con- 
ditional principle, they constitute no exception to the Uniformity 
of Nature ; but only imply that the eonditions, under which that 
prmciple held good, are not fulfilled in the exceptional case And 
the exception leads us, not to deny that ‘ nature is uniform but 
to revise or to determine more precisely the particular statement of 
principle which we have found invalid It is only unconditional 
laws that can have no exception. 

It becomes therefore important to determine, if possible, w’hen 
we have discovered an unconditional law We may disregard here 
those derivative laws, which we may be capable of explaining from 
others more general than themselves, for they can only be uncondi- 
tional if the more general laws from which they are derived are so. 
N ow, if we have no better reason for accepting a law as unconditional 
than that by assuming it to be true we can account for the facts of our 
experience, then, though we might provisionally accept it, we can 
hardly be content with our warranty ; for perhaps some other law 
might also account for the facts. But if (and this, as we shall see 
hereafter, is a distinction of the first importance in mductive theory) 
— if, without assummg it to be true, it is impossible to account for the 
facts of our experience, we should have to suppose it unconditional ; 
though such impossibihty may be hard to estabhsh. Still, we 
should not be fully satisfied , for had the facts been otherwise, we 
need not have admitted the law ; and we do not see, except on the 
hypothesis that the law is true, why the facts might not have been 

^ Cf supra, p 386, n 3, and infra, c xxii. ; the non-reciprocating causal 
relations there discussed are all conditional. 
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otherwise. Complete satisfaction would only come, if the law 
which the facts had forced us to recognize should, when considered, 
appear self-evident. 

Are there any unconditional laws known to us ? There is no 
doubt that the fundamental principles of physical science are often 
BO considered It is often held that we have discovered certam 
physical laws prevailmg throughout the material universe, in 
accordance with which every event m the material order takes place , 
that these laws are mechanical ; and that nature is, in truth, and 
in the last resort, a purely mechanical system And this view is 
supposed to be confirmed by the character of the principles with 
which physical science works A great deal is purely mathematical , 
and about mathematical prmciples at any rate we can say that they 
are unconditional because self-evident; no apparent exception 
would make us doubt them or revise them ; we should only doubt 
the alleged fact which was supposed to constitute the exception 
And some of the most general physical laws have often been held 
to possess the same self-evidence ; the first law of motion, and the 
laws of the conservation of energy and the conservation of mass, are 
instances That an 3 rthing should occur in the material system un- 
conformably with these prmciples would then present the same kind 
of contradiction as that two and two should make five. The ex- 
planations of physical science, at least so far as they rested on laws 
of this kind, would be complete and final. 

We have however seen that there are grave difiBculties in a purely 
physical or mechanical theory of the world Consciousness is to 
it unaccountable , and it cannot therefore be a complete or final 
theory. Hence many philosophers have suggested that in the last 
resort, instead of vainly attempting to explam consciousness in terms 
of ph 3 'sioal law, we must find in physical law a manifestation of 
intelligence This view may take the form of saying that an 
intelligent Being sustains the physical world, and directs its changes 
on mechanical principles, because it is important that men should 
be able to calculate and count upon them ; and it is added that 
the Bemg who mamtains these principles may depart from them, 
if on any occasion any better purpose is to be served by departmg 
from them than by acting on them. 

If, as seems necessary to admit, men, not as physical machines 
but as intelligent beings, produce movements m bodies, we cannot 
deny the possibihty that some mtelhgence not connected with a 

1779 1EI e 
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living body may do the same And if the so-called physical laws 
themselves depend on the will of an mtclhgent Being, and his plan 
mvolves departure at any time from his own rules of action, what 
would appear to us exceptions to these laws nould occur But 
such departure cannot he arbitrary Any one undei=tanding the 
plan would see that the exceptions to the law were as necessary as 
the illustrations of it The law therefore would not be unconditional, 
and fuller knowledge would mtroduce into the statement of it the 
required qualifications Only, since intelligent action differs from 
mechanical, it would not be possible to express the=e qualifications m 
physical terms, and to substitute for the maccurately stated law 
another really unconditional, and yet connecting changes in a 
mecLamoal way 

Other philosophers have sought to show m a different way that 
phi. sical law is a manifestation of intelligence They have pomted 
out that the material order is an object of apprehere-ion, and therem 
stands related to the mmds that apprehend it , and they have 
urged that the world and minds together form the complete reahty, 
or res comphia, and cannot be understood except together There 
IS indeed a special diffi culty here m the fact that what understands 
is Itself mmd, so that one term in that relation has to understand 
both itself and the other term With the problems of such Idealism 
we are not here concerned But we may point out, in regard to the 
unconditionality of physical Ians, that if thei' are known to be un- 
conchtional, the knon ledge of them is not itself a condition of them 
truth It is possible that we may some day know that matter 
gravitates as Newton supposed only under the condition that it is 
moving with less than a certain velocity, and so not unconditionally 
But matter moving with less than that velocity n ould gravitate thus 
unconditionally Whatever transformation our view of the material 
order may undergo, yet the mterconncxions of events withm it, the 
connexions of cause and effect there traced, u ill have to be taken over 
as it were en Uoc, unbroken and undistorted, by any mteipretation 
of the world which takes knowledge as well its objects into the 
account, and holds matter dependent on its relation to mind. 
VMiat we call a moving body may be something else at bottom than 
a moving body , but its motion would not because of that any the 
less appear determmed in accordance with physical laws 

It IS different if a body is the subject of the action of a mmd 
or spmt. That would condition the movement as the knowledge of 
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it would not. And if that la possible, the laws of motion which 
physics has formulated cannot be unconditionally true , for they 
make changes in the movements of bodies to bo dependent alto' 
gether on other bodies, ignormg the influence of anythmg besides. 
Now if we could sec the necc.ssity of physical laws, as we can of 
mathematical relations, we should have to allow that they are 
unconditional. But this u e cannot do Some indeed have thought 
the first law of motion self-evident, as only saymg that a body 
cannot change its state of rest or motion without a cause. But it 
Bays more than this , viz , that the cause can only be another body ; 
and this is not self-evident, for we do not understand how one 
body causes a change in the state of rest or motion of another It 
is true that neither do we understand how a mind or spirit does ; 
yet we may have to admit it on the evidence of facts But there 
is a little more to be said for the first prmciples of physical science 
Intelligent action leads to something new, mechanical action does 
not , in a material system there is no development Therefore the 
principles that express the mertia of matter, and the constancy of 
the ultimate facts like matter and energy, may be unconditionally 
true of a system purely physical They will not therefore be uncon- 
ditionally true of a physical system m relation to intelligent agents. 

Nevertheless there is a great difference between what is meant 
when m the sciences a physical prmciple is called conditional, and 
what is meant in calling them conditional on something non- 
physical Wo conceive that for any prmciple conditional in the 
former sense, such as the non-hentability of acquired characters, 
the conditions on 'which it depends might be found, and would bo 
in eodem genere with the principle itself , i e the prmciple stated 
so as to include these conditions (and m that form called uncon- 
ditionally true) would be derivative in an intelligible way from 
prmciples more general, but from prmciples holding, hke itself, 
within what is material But if the ultimate physical principles 
are called conditional, it is not because they can be derived from 
any physical principles more general than themselves, and the kmd 
of explanation possible of the other sort of conditional principles, 
viz. sho'wmg that the facts exemplifying them really only exemplify 
simpler prmciples of the same sort with themselves, is here pre- 
cluded. And if there are spiritual conditions upon which the move- 
ments of bodies to some extent depend, physical science cannot deal 
with these. For as a mind or spirit does not act mechamcally, wo 

B e 2 
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cannot from observed changes form an hypothesis as to its mode of 
action, and thence calculate the effects -which it should produce m 
another situation 

For this reason, physical science will ignore such conditions It 
19 of no use to consider m our calculations a factor which is mcal- 
culable The man of science, even if he behe\ es that such conditions 
exist, will reasonably consider that he has no means of detcrmuung 
their influence, and that he can only discover the extent to which 
phjsical prmciples -will account for phj&ical changes by proceeding 
as if they would do so altogether The principle of the Uniformity 
of Nature is sometimes understood as claiming that. It need not 
be TThat has been maintained in the foregoing discussion is that 
the Law of Causation is presupposed (not reached) by mduction ; 
that so far as thmgs and situations are repeated, it carries with it 
uniformity , but that it consists -with this uniformity that there 
should be unique thmgs, and prmciples onlj conditionally true, 
and so admittmg of exceptions An unconditional principle admits 
of no exceptions ; and a self evident principle is unconditional. 
The fundamental principles of physical sciences are often treated as 
unconditional , but they are not self-evident, and much occurs in 
this world which is not explicable from them If thej’ were self- 
evident, what follows from them would have to be retained and not 
contradicted in arj complete explanation of the world that took 
into account what physical science leaves on one side But if tho 
fir't principles of phj sical science are only conditionally true, y et so 
far as the conditions under which they do and do not hold good 
are unascertamable, physical science may reasonably push ahead 
Ignoring such conditions 

We argued indeed that it is no more than a corollary of the Law 
of Identity, that the same thing unaltered on different occasions, 
or tw o things of the same nature, should under the same conditions 
produce the same effect But this does not show that any'thing 
remains unaltered, or that any two thmgs have the same nature. 
It mvolves an assumption — ^if assumption it be — that what is real 
IS intelligible or rational Any one who questions this, to the extent 
that he does so, despairs of reason and thought ; and his question- 
ing cannot be set at rest by reasoning. The assumption how ever 
does not require us to deny uniqueness, and it governs our thmkmg 
m other flelds besides that of cause and change. The causal relation 
IS displayed m change, and involves time ; an effect is always after 
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the action of its cause ^ But the argument from identity of nature 
IS used 111 generalizing whore time and change do not enter, e g in 
geometry And our understandmg of conneA.iou between one clement 
and another in the being of thmgs, where we have such under- 
standing, though not the discovery that we must admit connexions 
Tvhich we do not understand, is mdependent of their repetition 
and consistent with their umqueness. 

With these explanations and qualifications we may say mdif- 
fcrently that the mductive sciences presuppose the Law of Umversal 
Causation, or the Uniformity of Nature But as it has been held by 
some® to be the task of induction to prove this principle about 
a world as to whose nature, prior to our observation of what happens 
in it, we must presuppose nothmg, it may be worth while m con- 
clusion to show that this is impossible It is alleged upon the view 
now to be considered that our experience of the great extent to 
which like antecedents have hke consequents is the ground upon 
which we beheve that this is universally the case Agamst this we 
may point out in the first place, that such an inference assumes the 
course of events in one time and place to be a guide to their course 
in other times and places : which is really the very prmciple that 
is to be proved. As Lotze has urged, if a reason can be given for 
the inference, it rests on some previous assumption , and if no 
reason can be given for it, what is its force ^ ® Next it is to be noted 
that this view regards as of the same nature two arguments really 
very different It is supposed that to infer an universal relation 
between two events a and x from the frequency with which one has 
been succeeded by the other, and to infer from the observed succes- 
sion of like consequents upon hke antecedents in divers pairs, a and x, 
bandy, &c , that every event is thus uniformly paired with some other, 
are arguments of the same form , and that since the former is allowed 
to have value, so must the latter This however is not so We 
mfer from the frequency of then conjunction m a great variety of 

^ This is perfectly consistent with holding that there is no interval of tune 
between them, just as one body being outside another is perfectly consistent 
with their being in contact It is also consistent with things interacting If 
A and B interact, the initial activity of A produces such a change in B that 
B then aficcts A otherwise than it did imtially, and vice versa The difficulty 
of dealing with or understanding the continuity of the opciation is not in 
piinciplo greater than if the action was not reciprocal. If A produced a 
change in B, and B did not react, its next effect on B would still be modified 
by the fact that B was no longer quite the same. In the fiist edition of this 
book, note 1 on p 390 was wrong about this matter. 

® e. g. Mill, Syalem of Logic, UL xxi. ® Metaphyrie, Introd. § v. 
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circumstances a connexion between a and x, because ttpon the assump- 
tion that there is some set of conditions upon which every change follows 
uniformly the view that for x these conditions are a seems alone 
consistent with our experience Now what is thus assumed is just 
the uniformity of nature , and without it the argument from the 
frequency of the succession a-x or b-y to their connexion could 
not be made But the argument from the constancy of succession 
in divers pairs to the existence for every event of some set of con- 
ditions on which it follows uniformly can be made neither n ith this 
assumption nor nithout it Not without it, any more than the 
other argument , and not w ith it, because no assumption can bo 
used to prove itself Again, the uniformities which are said to be 
the empirical basis of our generalization are not reall3' matter of 
direct experience We have said above, that the particular con- 
nexions which we believe to prevail in nature have been inferred 
with the help of the assumption that all changes occur in accor- 
dance with laws But if any one hkes to question this, he must at 
any rate agree that most of the uniformities in w Inch we behove have 
been inferred somehow very httle has come directly under our 
observation We believe that wmds arc caused by diflerences of 
atmospheric pressure difference of atmospheric pressuie is itself 
inferred rather than observed , but waiving that, for what propor- 
tion of winds have such difieicnces been noted ’ We belieie Iho 
sounds of a piano to be caused by the striking of strings for w hat 
proportion of such sounds which we have heard have we first 
seen the strmgs struck by the hammer ’ It is needless to multiply 
such examples but when it is alleged that we are justified m infer- 
ring the uniformity of nature to hold good universally because w e 
have direct experience of it over vastly the larger portion of the 
field, ^ it IS important to point out that our direct experience of it is 
singularly small, and that the vastly gi eater proportion of what wo 
believe ourselves to have ascertamed is matter not of experience but 
of inference Now we may offer the empiricist his choice If this 
inference is made by the help of the assumption of the uniformity 
of nature, its results cannot be used to prove that assumption If it 
IS made without that help, by his own admission it falls to the ground, 
for the inference of any particular uniformity is supposed to need 
that assumption ; and so he is not left with experience sufficient to 
justify his generahzation. We may present the argument against 
^ J. S. Mill, System qf Logic, III, xxi, 3. 
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his position in yet one more bght. The essence of his contention is, 
that we must come to the facts of experience without any precon- 
ceptions , wo must have no antecedent view of what is conceivable 
or possible. For all that we can tell to the contrary until experience 
has instructed us, anything whatever is possible , and if it occurred 
with sufficient frequency, an3dihmg would be conceivable. Now, it 
will be admitted that if there are a number of independent alterna- 
tives all equally possible, an event that is meonsistent with only one 
of them leaves us quite unable to decide between the rest. But if, 
as the empiricist insists, all thmgs are antecedently equally possible, 
then all proportions of regularity to irregularity m the world are 
equally possible antecedently All events may occur m accordance 
with uniform principles . or there may be no event which ever has 
the same consequent twice , and between these two extremes of 
absolute regularity and absolute irregularity an mfimty of mter- 
mediate alternatives may be conceived, among which we cannot 
select except upon the evidence of experience The extent to which 
regularity, or uniformity, prevails may therefore be hmited m any 
conceivable way, whether as regards place, or time, or subject. 
There is no reason why the succession of like consequents upon like 
antecedents, while exemplified at other times and places, should not 
fail m the hitherto unexplored parts of Central Asia, or on all 
Fridays subsequent to the Friday m next week Nothing less 
than this is mvolved in the refusal to prejudge experience But if 
that is so, past experience itself can never enable us to prejudge 
future experience For why should any degree of uniformity ob- 
served till now in the succession of events induce us to expect such 
uniformity to continue ? It was antecedently as probable that such 
uniformity should continue till to-day, and then terminate, as that 
it should contmue till to-day and still contmue. The fact that it 
has continued till to-day has disproved what untU to-day was a 
possible hypothesis, viz that it might terminate sooner ; but 
between its terminating to-day, and still continmng — two indepen- 
dent and antecedently equally probable alternatives with which its 
continuing until to-day is equally consistent — it does not in the 
least enable us to decide This argument will hold good, at whatever 
point in the series of time to-day may fall; it will hold good equally 
against an inference to the unobserved events of the present or the 
past , so that we never get any nearer bemg able to infer a degree 
of umfomuty which goes beyond what has been actually observed. 
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It seems conclusive therefore agamst the view that the Uniformity 
of Nature can be an induction from experience, if by the term in- 
duction any legitimate process of infcience is understood ^ 

With uhat right then do we assume it ? The answer to this 
has been given m discussing what we mean by it To deny it is 
to resolve theumverse mto items that have no intelligible connexion. 
If the umverse and the events m it form a systematic whole, then 
any change must be determined by something in the nature of that 
whole , and for the same change to occur on different occasions 
except under the same conditions is not consistent with its having 

^ Tlie last argument may be put in a nay that will pcihaps to some seem 
dealer as folloivs . 

1 An event which is equally consistent with two hypotheses affords no 
ground foi deciding between them. 

e g if A and B Leep a common stock of boots, and each uses every 
pair indiffeiently, footpiints tliiit fit one of these pans afford no ground 
for deciding whether A oi B has passed that way. 

2 It IS admitted by those who regard uniformily in natuie as empirical, 
that antecedently to expciicnce aU issues, so far as icgulaiity and iiicgu- 
larity in the suceession of events are concerned, are equally piobable. 

By an issue is meant a certain course of events, howcvei long 

3 These alternative issues must be regarded as peifrclly detached alter- 
natives . 1 e , antecedently to expeiicnce, the rejection ot one issue would 
not give any ground for or against the rejection of any other. To assume 
that it would is to assume, antecedently to exptiicnce, the existence of such 
degree of umfoimity as enables you to say that if one specific issue haiipcns, 
another must or cannot 

4 That events should occur with any specified degree of icgulanty down 
to the end of the yeai 2U00 a d , and with lessor no icgulaiily, oi in appaicnt 
confoimity to difieient rules, thesceforwaid, is one such i-sue , that they 
should occur with the same specific degice of regulaiity dow n to the end ot the 
ycai 2U01 A D , and thence with less or none or other, is another such issue. 
And these issues are perfectly detached alternatives befoiehand. Let them 
be called X and Y 

6 The empiiical observation of that ajpecified degree ot regularity down 
to the end ot 2000 a n is equally consistent with the hvpolhcsis that X, or 
that Y, cxpi esses the truth Therefore it afioids no giound for deciding 
between them. 

6. It would therefore be equally likely at the end of 2000 A. n. that the 
events should thenceforward exhibit none or less of the rcgulanty that they 
had hitherto exhibited, or conform to quite different rules, os that they 
should continue to exhibit the same regulaiity even for a year longer. 

7. The dividing date might be taken anywhere ; and one might take 
equally a dividing place, or department of fact. 

8 Hence the actual issue never affords any ground for prefeiring the 
hj pothesis of a continuance of the observed legulaiitics to any hypothesis 
of their discontinuance, complete or xiaitial, with oi w ithout the substitution 
of other legulaiities, in any peiiod, region, or department of fact, in which 
they have not been empirically verified. 



zix] PRESUPPOSITIONS OF INDUCTION 426 

a determinate nature It is not, of course, demed that changes 
partially the same may occur under conditions partially difierent ; 
and the task of disentangling the identiUes in what is partially 
different is one of the tasks of the inductive sciences , but ceteris 
paribus — a proviso about which it is very difficult for us to know 
in individual cases how far it is fulfilled — the same conditions must 
produce the same efiect, and the same efiect must have been due to 
the same conditions A changing universe is otherwise unintelligible 
or irrational. If any one likes to accept that alternative, it may be 
impossible to reason him out of it , for he has disallowed at the 
outset the appeal to reason. At least let him not mamtam that, 
while the alternative is conceivable, experience proves that it is 
not actual. 



CHAPTEE XX 


OF THE RULES BY WHICH TO JUDGE OF 
CAUSES AND EFFECTS 

The world, as e have already insisted, is not a mere procession 
of events, bnt the events concern things , a cause is a thing acting ; 
it produces a change m some thing And the things exist before 
and after the action, sometimes apparently unchanged A wall, for 
example, which changes the direction of motion of a ball striking it, 
exists before and after producing this effect, and the ball does so also. 
And it a bullet struck it, and were scattered in pieces, though we 
might say that the bullet no longer existed, the particles would still 
exist into vhich it was broken up, and we should say that the wall 
existed, even if scarred or fractured It may be asked, if the n all 
repels a ball striking it, what was it doing until struck ? Can it have 
been provoked by being struck, to an action which is momentarj', as 
a man, we think, may be ? Or is it acting continuously in a way 
whose effects vary with varying circumstances ? If we are not to 
personify the wall, we must adopt the latter view , and such terms 
as VIS inertiae and ‘ energy of position ’ are evidence of the attempt 
to reconcile the abrupt occurrence of noticeable changes with the 
contmuous action of things. In the last resort, wo seek to formulate 
laws of the action of things, from nhich wo can deduce the changes 
that will occur under varying circumstances and in various periods 
of time. And having done this, we may disregard the troublesome 
questions connected with the nature of action, and treat our laws 
as enabling us to determme, from the state of things existmg at one 
time, what state will exist, or has existed, at another. Even so, 
we still find ourselves assuming the existenee of thmgs ; for a state 
of things is not an event that happens without happemng to any- 
thing 

These laws, we saw, are principles of connexion between one 
change and another in a thing, or between change in one thing and 
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change in another And all i nf erence from experience rests on 
umversal connexions in nature If, for example, there are no 
circumstances material to the occurrence of a landslip, it would be 
foolish to expect that any exammation of the circumstances under 
which landslips have been found to occur would enable us to deter- 
mine under what circumstances they wiU occur in the future ; but 
to say that certain circumstances are material to its occurrence 
means that in a like situation they would alw'ays produce such 
a landslip If then u e can detect these connexions, we can generalize. 
Our problem is, how to detect them 

Now a full account of these connexions req^uires us to pierce into 
the composition of things, and consider the operation even of their 
minutest parts But at the ordmary level of enqmry and for many 
practical purposes we trace connexions between the changes that 
occur in such aggregates as ve can sensibly distinguish and are 
interested in, like the land which shps and the ram which loosens it. 
And though we know that events must befall things, we take for 
granted in our formulation of connexions the thmgs which they 
befall, and seek in one change the cause of another — ^m rain- 
fall, for example, the cause of a landslip. The discovery of 
causes is indeed popularly regarded as the task of an mductive 
science We may put its questions in the form ‘ What thmgs 
how acting produce what changes in other thmgs ’ ’ But as 
the action of the cause is displayed m a change m itself, or takes 
efEect upon the occurrence of some other change, the form of question 
more commonly put is not that just given, but rather ‘ What change 
in one thing produces what change m another ? ’ Whatever the 
philosophic imperfection of this formula, yet since such changes 
are connected through the causahty of things, and our practical 
interest hes m discovering connexions of change, we come to speak 
of the changes, or events, causally connected as causes one of 
another, and of causal relations as lying between them Often, as 
by J. S. Mill, the terms said to be connected as cause and effect are 
called phenomena This word is convenient because it can be used 
either of an event, like the fall of a thunderbolt, of a thing, hke 
the thunderbolt itself, of an atti tbiite, hke the velocity of its fall, or 
even of a law, like gravitation ^ The difficulty of any description of 

^ Mill supposed that by phenomenon he meant not n thing, ‘>ince he deemed 
things themselves unknowable by u"!, but the .ippeaiance or the state of con- 
sciousness which that produces in the mind, and whereby we know it. Such 
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inductive reasoning at once short and accurate arises largely from 
the fact that sometimes what we are concerned to discover is the 
thmgs, whose agency la involved m the production of an eficct, 
as in asking for the cause of a disease we might wish to know what 
microbe produces it sometimes it is the attribute in thmgs, which 
makes them capable of producing it, as if we asked why blankets 
keep us warmer than sheets do . sometimes it is the change in 
thmgs, with the occurrence of which the effect is connected, as water 
freezes when it falls to a certam temperature sometimes it is a law 
exemplified m the succession of one change upon another. If we 
include all these kmds of question together as enquiries into the 
causal connexions of phenomena, we must remember that we are 
sacrificing precision to bievitj', and that our formula has different 
meanings on different occasions 

With these cautions we may proceed to eonsider how causal con- 
nexions are detected They cannot themselves be perceived. 
Events occur and aro observed , the Imes of causation that connect 
them are not observed It is here comes in the working importance 
of the uniformity which is involved m the conception of a causal 
relation All manner of events are occurring simultaneously at 
every moment , and the events of one moment, taken in the lump, 
must be causally connected with those at the next^ But which 
IS connected with which, the single experience of their succession 
will not dctcimine A man may run for an hour round his garden 
on a frosty night, and w hen he wakes up next morning may notice 
that his legs are stiff, and the dahhas in his garden blackened. If he 
had really no other experience of such events than in this succession, 
he might equally well conclude that the frost had made him stiff and 
his runnmg blackened the dahlias, as vice versa. But it is mvolved 

a meaning cannot bo maintained in science or defended in philosophy Kor 
does the woid mean, as is sometimes stated, anything that can be peiccivcd 
by the senses , it seems to bo used to cover any thing, property, principle or 
event that can be a subject of scientific investigation, or used in a scientifio 
explanation of what is investigated 

^ It may be said that an event of to-day may be due partly to some event 
that occurred a long time ago . for example, a man may inherit a fortune on 
his twenty-first birthday in virtue of a will made before he was born. We 
shall see later that it is by no means always practically convenient to call 
the immediately preceding conditions the cause : and others remoter may 
without offence usuip the name But the legatee becomes possessed of hia 
fortune because he has just attained the age of twenty-one to-day ; and the 
will may be regarded as having initiated a persistent legal position a« rcgaids 
the money, so that the statement in the text may bis deemed sufficiently 
oocurate in the context which it is intended to elucidate. 
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in the causal relation that if two things are really cause and effect, 
the one never exists without the other, and hence by comparison of 
that experience with others, he might conclude that running round 
the garden did not blacken dahlias, because at another time they 
had not gone black after he had been running round it , and that 
frosty nights did not make his legs stiff in the morning, because he 
had waked up after another frosty night without any stiffness in 
them. So far he would only have disproved the connexions to 
which his mind at first had jumped To prove that frost does 
blacken dahhas, and that it was the running that made his legs 
stiff, IS a more difficult matter ; for the mere fact that one has 
been followed by the other many times constitutes no proof. Yet 
the repetition of the same event under different circumstances is 
constantly narrowing the field of possibihties , for no two events 
can be precisely cause and effect, of which one in any case occurs 
without the other , so that if we can show that out of aU the cir- 
cumstances under v hich the blackening of dahlias has been observed 
to occur, a frost is the only one that has not also on another occasion 
either occurred without such an effect befallmg the dahlias, or 
failed to occur when it has befallen them, we may conclude that 
there is nothing except the frost to which their blackemng can be 
attributed 

In this example we find the simple principle upon which the 
reasoning of induction rests though the successful prosecution of 
mduclive science requires very much besides such reasomng The 
cause of any effect — m the strictest sense of that relation — is so 
related to it, as to occur whenever the effect occurs, and never 
when it does not , and to vary or be constant as the effect varies 
or IS constant, when susceptible of variations in quantity or degree. 
From this it does not follow that because in a limited number of 
instances some particular two phenomena a and x have been observed 
to be present and absent, to vary and be constant together, they are 
related as cause and effect ; since there may be another pheno- 
menon b which also satisfies the conditions, and it is impossible so 
far to tell whether a or 6 or the combination of them is the cause of x. 
But it does foUow that nothing is the cause of x which fails to satisfy 
the conditions ; and it is upon that consideration that all discovery 
of causes from experience rests In saying this we do mdeed 
but repeat what was said in reference to the ‘ New Induction ’ of 
Bacon. 
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Thus inductive reasoning rests upon understanding what is 
involved in the causal relation for unless we know this, ii e cannot 
know that ceitaiii plicnonicna do not stand to each other in that 
relation And from the nature of this relation proceed ii hat may he 
called Topics of Cause, or rules whereby to judge whether two 
phenomena are thus related to each other or not just as from the 
defimtion of Property proceeded what Aristotle called Topics of 
Property, or rules whereby to judge whether a given predicate was 
or was not a jiioprtum of a given subject But you can only 
prove that they are related as cause and clTeet by proving that 
there is nothing else w ith which cither of them can be causally 
connected 

J S Mill formulated four ‘ Methods of Experimental Enquiry 
or as he also called them, ‘ Inductive (or ‘ Experimental ’) Methods,’ 
to which ho attached considerable importance in his System of 
Logic ® He called them the Method of Agreement, the Method 
of Difference, the Method of Residues, and the Method of Con- 
comitant Vaiiations Among other defects of his exposition, his 
treating these as so many separate methods darkens m a special 
degree the subject of induction 

We shall be able to appreciate the nature of this defect if we 
realize that the essence of mductive reasoning hes in the use of 
facts to disprove erroneous theories of causal connexion It is, 
as Mill himself asserts, a process of elimination ® The facts will 
never show directly that a is the cause of x , you can only draw that 
conclusion, it they show that nothing else is In order to show 
that nothing else is, it is of course m the first place necessary to 
know what other circumstances there are among which the cause 
might be sought , we cannot ‘ smgle out from among the circum- 
stances which precede or follow a phenomenon those with which 
it IS really connected by an invariable law ’ (to borrow an instructive 
phrase of Mill’s *) unless we have ascertained what circumstances 
do precede or follow it on divers occasions. But as to do that is no 
part of the inductive reasoning which we are now considering, we 
may for the present neglect it, or assume it to have been done. 
The important thing to notice here is, that we do not discover what 
is the cause, except by ehmmatmg the alternatives. Now it is very 
often impossible to do this completely ; nevertheless the nature of 

^ Cf Poste, Sophishci Elenchi, Appendix D, p 221. 

® System of Loi^, III. viu. ^ e. g., ib. § 3 imt * Ib. § 1 init. 
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our reasoning is precisely the same, when we are left with the con- 
clusion that the cause is either a or 6 or c, as if we had been able 
to eliminate b and c also, and so determine that the cause is a 
Moreover, it makes no diflerence to the nature of our reasomng, as 
a process of advancing to the proof of the cause by the disproof of 
the alternatives, what the prmciple is to which we appeal m order 
to disprove them We know that nothmg is the cause of x which 
does not satisfy certain conditions — which is not present whenever 
X occurs and absent when it does not, which does not vary or remain 
constant as x does so. It is sufficient to be able to show that one of 
these conditions is not satisfied by a given circumstance p, m order 
to conclude that p is not the cause of x , and which condition it is 
does not matter in the least. It is unlikely that m any particular 
mvestigation every alternative h3rpothesi3 which we disprove as 
to the cause of the phenomenon that we are studying will be rejected 
because it fails to satisfy the same one of these conditions ; the 
facts of our experience will probably show us one occuirmg where 
the phenomenon is absent, and the phenomenon occurring m the 
absence of another, a third unaffected m quantity or degree through 
all the variations of the phenomenon, and so on All that is essential 
to the progress of our enquiry is that we should be able to show some 
fact inconsistent with supposing such and such an alternative to be 
the cause ; then that alternative is eliminated, and the cause must 
he among the rest 

The essence, then, of these inductive enquiries is the process of 
elimination The reasoning is disjunctive And the character 
of the reasoning is unaffected cither by the completeness of the 
elimination (i. e the fact that there are no alternatives left in the 
conclusion) or by the ground of elimination used Yet Mill has 
so formulated his ‘ Methods ’ as to make it appear [a) that they 
are only used when the elimination is complete , (6) that they arc 
diffeient when the ground of ehmmation is different. From this 
it follows that very few mductive reasomngs really conform to 
any of them ; but the credit which this part of his work has obtained, 
and still more the currency given to the names of his ‘ Methods 
in which his doctrine is enshimed, threaten us with a repetition of 
the same sort of mischief as arose from supposing that every argu- 
ment could be put into the form of a syllogism. Just as arguments 
not syllogistic at all were forcibly tortured into the appearance of it, 
to the destruction of any proper understanding of what syllogism 
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really is, and how it diSers from other forms of reasoning, so m- 
ductive arguments are now often forced in^'o a pieudo-eonformity 
with the canon of one of these " Jlethods ’, to the utter confusion 
of the mind For in the process, we are made to allege that some 
circumstance is ('ayj the only one in nhich a number of instances 
of a particular eCcet agree, in order to conclude in accordance mth 
the canon of the ‘ Method of Agreement ’ that it is therefore its cause, 
when we know perfectly -nell that it is not the only such circum- 
stance ; and as we know that it is not by such assumptions that we 
really conclude that circuni--tanre to be the cause, ne are only con- 
fused by a Logic u Inch make-j it appear that it is 

There are pa—iges in Mill’s work (as is often the ca=e with him) 
which implicitly correct his own error In speaking of what he 
calls the ‘ Method of Agreement ", he w rites ‘ The mode of dis- 
covering and proving laws of nature which we have now exammed, 
proceeds on the following axiom Whatever circum-tance can be 
excluded, without prejudice to the phenomenon, or can be absent 
notwithstanding its presence, is not connected with it in the way 
of causation The casual circumstances being thus ehminated, if 
only one remains, that one is the cause which we are m search of : 
if more than one, they either are, or contain among them, the 
cause , and "o, mulatia mutandis, of the effect ’ ^ It is plam from 
this that I am not the le=s reasomng m accordance with this method, 
because I am only able to say m the conclusion that the cause of 
the phenomenon is one or other of several alternatives, than if 
I were able to offer a definite solution Yet this is qmte ignored in 
what immediatelj' follows ‘ As this method proceeds by comparing 
different instances to ascertain m what they agree, I have termed 
it the Method of Agreement, and we may adopt as its regulating 
principle the follow ing canon — 

‘ If txLO or more instances of the phenomenon under imeslirjation 
have only one circumstance in common, the circumstance in which 
alone all the instances agree is the cause (or effecCi of the given 
phenomenon.' 

Every one who has tried knows how difficult it is to find examples 
to which this canon can be applied ; for it is seldom that instances 
of the subject under investigation have only one circumstance in 
common Where such mstances are forthcoming, they are pecu- 
liarly instructive to the investigator , and therefore Bacon placed 
^ iMgic, UL vm. 1 ad fin. 
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them first in his list of Prerogative Instances (i e instances to he 
consulted first), under the name of Instanhae Solitariae^ But 
■what if your instances have several circumstances in common ? 
Are they therefore useless to the investigator ? Throughout the 
organic world it is observed that species present a number of adaptive 
structures — that is, structures fitting them for the conditions under 
which they have to live. To the question how this has come about 
several answers have been suggested ; one, the oldest, attributed 
them to special design on the part of the Creator • another to the 
inherited effects of use and disuse • another to the survival of 
those individuals who happened to be bom with a body more suited 
in any respect than their neighbours’ to the conditions of their life, 
combined with the elimination of the less fit Now if it is pointed 
out that some adaptive structures, hke the horny back of a tortoise 
or the shell of a mollusc, cannot be improved by use as a muscle can, 
one of these suggestions is overthrown, at least as a complete solution 
of the problem ; but it remains doubtful so far whether we are to 
refer the structures in question to design or to natural selection : 
yet we have certainly made some way in our enquiry, and this 
argument is part of our inductive reasoning Mill's canon, however, 
is inapplicable to such a case as that, because the tortoise ■with his 
horny back, and the elephant with his pou erful trunk for seizing 
branches, though both possessing adaptive structures, which may 
in both have been estabhshed by natural selection, are not instances 
with only one circumstance in common It is excellent advice to 
see in what the instances of your phenomenon agree ; but the 
ground of the advice is that you may eliminate the circumstances 
in which they differ , and the principle at the foundation of the 
‘ Method of Agreement ’ is not that ‘ the sole invariable antecedent 
of a phenomenon is probably its cause’*, for the ‘Method’ is often 
employed when we can find no sole invariable antecedent , it is that 
nothing is the cause of fhA •phenomenon in the absence ofu'hich it occurs. 

The same defect appears in Mill’s formulation of the ‘ Method of 
Difference ’ In seeking to discover on what conditions an effect 
of a certain kind® depends by way of eliminating all that can be 

^ Nov Org II 22, where instances such as are required by Mill’s Method 
of Agreement and by his Method of Difference are described under this name. 
And this IS the proper way to treat them — not ns instances the use of uhich 
constitutes a distinct method of inductive reasoning 

* Jevons, Elementary Lessons in Logic, p 241 (18S0). 

’ And mutatia nmtandis, if seeking to ascertain the effect of a gi'ven cause. 

1779 E f 



434 


AN INTRODUCTION TO LOGIC 


[chap. 


shown to be irrelevant, we may rule out not what is common to 
different instances in which the effect occurs, but what, among all 
the circumstances in which in some instance it occurs, can bo shown 
equally to exist without the effect occurring In technical phrase- 
ology, instead of comparing various posihie instances of the effect, 
we may compare a positive and a negative mstance a negative 
instance being an mstance of circumstances similar to those wherein 
the effect occurs, where the effect is nevertheless absent Mill’s 
canon for this procedure runs thus — 

‘ If an instance in which the phenomenon occurs and an instance in 
which it does not occur agree in all circumstances but one, the circum- 
stance in which alone the two instances differ is the cause, or effect, 
or an indispensable part of the cause, of the phenomenon ’ 

He here imphes that the use of this Method depends on finding 
a positive and negative instance agreeing in every circumstance but 
one This is not indeed so far beyond achievement as it commonly 
IS to find a number of positive instances agreeing in onlj' one circum- 
stance ; for expenment, when we introduce a factor into or remove 
it from an existing situation, provides a positive and a negative 
instance ; and we may be able to determine very exactly what factor 
we thus vary in a situation maintained otherwise the same But 
even m experimenting the change introduced is often highly complex ; 
and situations not artificially produced and maintained aie subject 
to any number of simultaneous changes Yet if in the course of 
them the effect under investigation should arise or disappear, we 
are not precluded by their number from arguing that those elements 
which have been the same before and after the emergence or dis- 
appearance of the effect do not account for it We have one positive 
and one negative instance They differ m many more circumstances 
than one , but still the phenomenon must be connected with some- 
thing in the total difference, and still the circumstances present ahke 
m the positive and the negative mstance are thereby shown not 
fully to account for it 

Again, so obvious is the difficulty of findmg such instances as 
these canons require, that Mill, having begun by mentiomng four 
methods (of Agreement, of Difference, of Residues, and of Concomitant 
Variations), adds a fifth, which he calls the Joint Method of Agree- 
ment and Difference. Such instances as the ‘ Method of Agree- 
ment ’ and the ‘ Method of Difference ’ are supposed to require — 
positive instances agreeing, or a positive and a negative instance 
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differing, in one circumstance alone — may not be forthcoming ; and 
therefore, under the name of the Jomt Method, Mill describes the 
case in which you look for a circumstance about uhich it can be 
said that it is the only one that is neither absent in any instance 
where the phenomenon occurs, nor present m any where it does not ^ 
Hcie then both grounds of elimination are employed ; but there is 
no reason in the world, as a study of his account of his Methods 
would show, why he should not have had other Jomt Methods, 
of Diffcicncc and Concomitant Variations, or of Agreement and 
Residues, and so forth An enquiry into the cause of one pheno- 
menon need not confine itself throughout to one ground of elimination. 

For the above reasons it would be well to recognize that Mill 
has not formulated four (or five) but one ‘ Method of Experimental 
Enquiry ’ — as indeed Baeon might have shown him ; of which the 
essence is, that you establish a paitieular hypothesis about the cause 
of a phenomenon, by showing that, consistently with the nature 
of the relation of eause and effect, the facts do not permit you 
to regard it as the effect of anythmg else (and mutatis mutandis if 
you are enquiring into the effect of anything) It is this which 
makes the reasoning merely mductive If you could show in 
accordance with known or accepted scientific principles that the 
alleged cause was of a nature to produce the effect ascribed to it, 
your reasomng would be deductive , leaving aside the question how 
those scientific principles were ascertained, you would be reasoning 
from them to a conclusion which you see to be involved in their 
truth, and if we suppose the principles to be of such a nature that 
we can see they must be true, then the conclusion wiU appear 

^ Mill’s canon for the ‘ Jomt Method ’ is by no means carefully worded 
(Logic, III viii 4) It would be better if for ‘ the cucumstanee in which 
alone the two sets of instances differ ’ we read ‘ the circumstance in which 
alone the second set of instances agrees to differ from the first set Note 
that Mill repicscnts it as necessary, under the teims of the Joint Method, to 
show of every othci circumstance than that which is alleged as cause in the 
conclusion both that it is absent in some instance where the phenomenon 
occurs and that it is present in some instance where it does not. This is 
because he develops it as an answer to the objection, that although a circum- 
stance h IS absent in a particular instance of x theie is no reason why it should 
not cause x on another occasion The difficulties created by the so-called 
Pluiality of Causes will be considered later. The point in the text here is, 
that it IS quite pos<-ible, and veiy common, to show that one circumstance 
IS not the cause on one gioiind — say that the phenomenon occurs without it, 
and anothei on anothei giound — say that it occurs without the phenomenon, 
and a third on a third giound — say that it is variable while the phenomenon 
is constant, all in the same investigation. 

X f 2 
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necessary, and a thing that could not conceivabh be otherwise. 
Take, for examjilr, the maxim that men hate those who have con- 
ferred a benefit on them ^ ^ e maj re^ird that a- in the hRst place, 
diacovered mducti\cl. from the con-i Jr ration cf many instances of 
ill wiU, which are unaccountable otherwise than on ■^Lat principle ; 
yet so far it rcmair.3 a thing oh cure and umntcH jible, a relation 
which the fa^ts forbid us to di-f utp but in which v e =ee no neccs- 
Bitj Xow if a man were to say that men hate tho e who cau-e 
them what they di like, that thej dishke to ff*^! themselves m 
a position of mfenoritv, and that they do fefl thcm-elves m a 
po'ition of inferioritj to tho-e from whom they have received a bene- 
fit, the maxim follows deductivelj , and thc-e pnnciples are not 
onli , hke the on^inal maxim, capable cf being indue ti\ eh supprrtcd 
bj an appeal to expericnrc but they are also mtelligible to us m 
a waj in which that w as not it i' mercifuUj untrue to -a; that they 
appear necc-sarj, but they do appear more or Ic-s natural, and we 
see that such men must hate their benefactor' b\here, howeier, 
we have to rely purely on mduction, there i' none of this ‘ natural- 
ness ’ I stand on mj conclusion because ‘ I can no other ’, and 
not because I see anj tnlnmic necessity in it Xece"ity I do see, 
if I am right about mj fact-, and am to reason in this ca'e con- 
sistently with what I know to be mvolved m the cau-al relation ; 
but that neces'it^ is not intrin-ic, had the facts been otherwi'e, 
and for all I can 'CC they might ha\e been, I should have concluded 
otherwise , and then I should ha\e been just as content to accept 
that as I now am to accept this conclusion 

There is an enormous number of general propositions, which we 
accept for no better reason than that the facts are inconsistent w ith 
our denying them, and not because we see anything in what they 
state which could haie led us to suppose them true, antecedently 
to our expenence ^hen it is said that we ought always to follow 
experience, it is meant that we ought not to trust our notions of 
what seems antecedently fit to be true, or mere guesses as to the 
connexions that subsist m nature, but accept only those connexions 
which our expenence forces us to accept because it is mconsistent 
with any alternative Such reasorung is called a posteriori, because 
it starts from the facts, which are conceived as logicaUy dependent 

^ Of course this, like most maxims with regard to human nature, is not 
an uniier'il truth what / ind of men hate those who haie conferred a benefit 
on them would be the next subject for enquiry. 
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on, or posterior to, their principles, and thence infers the principles 
on which they are dependent. Conversely, deductive reasoning is 
often called a priori, because it starts from general principles, which 
are conceived as logically prior to the particular facts that accord with 
them ^ When a priori reasoning is condemned, it is not meant that 
we are never to reason deductively, but only that we are not to 
reason from principles that are not warranted by experience , at any 
rate this is the only sense in which the condemnation can be justified. 
But it IS an error to suppose that all general principles are arrived 
at a posteriori, or by process merely of showmg that facts are not 
consistent with any other ; the Law of the Uniformity of Nature 
itself, as we have seen, is not arrived at m that way, since if we once 
doubt it, it is impossible to show that the facts are any more in- 
consistent with its falsity than with its truth ; neither are mathe- 
matical principles so arrived at . we do not believe that three times 
three is nine, because we show successively that it is not five or ten 
or any other number except nine StiU it is true that in the in- 
ductive sciences the vast majority of our generahzations are reached 
either in this a posteriori manner, or by the help of deduction from 
other generahzations so reached And it may be well to show by one 
or two examples how generalizations that rest merely on induction 
present as it were a blank wall to our mtelhgence, as somethmg at 
which we cannot help arriving, but which we can in no way see through 
or find mtrinsically plausible Facts show that the excision of the 
thyroid gland dulls the intelligence ' could any one see that this 
must be so ’ Some explanation may bo afforded by showing that 
on a contribution which the gland, when properly functionmg, 
makes to the circulating blood depends the health of the bram; 
but that comes later than the discovery of the effects of excision ; 
and even so, can we understand the connexion, which facts estabhsh, 
between the state of the mind and the health of the brain’ Or 
take a thing more frequent and familiar. It seems perhaps the most 
natural thing in the world, that we should see with our eyes, hear 
with our ears, taste with our palate, and so forth Yet for all 
that we can see a prion, it might just as well have been that we 
should see with our ears and hear with our eyes, smeU with our 

^ Or, in another sense, illustrated in most mathematical reasoning, because 
the premisses, without being more general than the conclusion, or giving 
the cause why it is true, arc not based upon an appeal to facts which might 
conceivably have been otherwise : cf. supra, p. 210, n. 2 ; infra, p. 646, n. 2. 
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palate and taste with our fingers Douhtless if wo tasted with our 
fingers, we should not have to eat in order to taste , there might 
be some advantages in that, and at any rate it is not antecedently 
inconceivable It may bo said that the mechanism of the eye, by 
which hght 13 focused from many points at once upon the extended 
surface of the retina, and the eye is readily turned in any direction, 
makes it a priori a more suitable organ of sight than the ear could 
be ; and it is true that upon the assumptions that light-sensations 
are produced by the stimulation of a nerve, that this stimulation 
IS supplied by wave-motions in the ether, that distinguishable 
colours are produced by differences in the wave-length, and that 
the arrangement of coloured points in the visual field corresponds 
to that of the nerve-fibres appropriately stimulated in the retina, 
we can find in the eye an excellent apparatus for securing clear 
vision There is nothing, however, in those assumptions (which 
have only been proved inductively) that is any more intelligible 
to us than if the w ave-motiona of the ether stimulated the fibres of 
the ear, and those of the air the fibres of the retina , though doubt- 
less our vision would be less sciviceable in the latter case There 
is in fact no psycho-physical correspondence that is at present 
intelligible to us, although particular coriespondences may be in- 
telligible in the sense of conforming to the more general principles 
which we have found to prevail The same may be said with regard 
to the pioperties of chemical compounds, which are not for the 
most part intelligible from a consideration of the properties of their 
elements , hence m saying that they depend upon the composition 
of the substance we rely meiely upon this, that no other view con- 
sists with the facts w'hich wo have observed in our experiments. 
The largeness of these two classes of inductive generalizations may 
perhaps make it unnecessary to illustrate further what Bacon would 
call the ‘ surd and positive ’ ^ character of conclusions resting only 
on induction , but, as showing how the mind desiderates something 
better, we may notice the attempt continually made to conceive 
chemical as at bottom only physical processes In the physical 
process, the successive stages do to some extent at least appear to 
follow necessarily one out of another , on their mathematical side, 
the principles that connect them are not mere matter of fact, but 
matter of necessity which we cannot conceive otherwise Hence 
the attraction of reducing chemical processes to physical terms It 
^ De Pnnetpits atque Ongintbua, Elhs and Spedding’s ed., UL p. 80. 
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is true that the appearance of new sensible properties in bodies m 
virtue of their physico-chemical composition is not hereby explained , 
but it IS supposed that Llicy only possess these for us that the 
appearance is subjective, or in other words that while the processes 
m bodies themselves are purely physical, we are determined to 
receive qualitatively different sensations by different physical 
stimuli There is not much prospect at present of rendering psycho- 
physical correspondences really intelligible ; thus there is a tempta- 
tion to regard the emergence in a chemical compound of properties 
which cannot be seen to have any necessary connexion with the 
properties of its elements as merely a fresh case of that psycho- 
physical correspondence which we already admit that v, e can ascer- 
tain and not understand in order that we may if possible find in the 
principles of chemistry itself something intelligible, and not merely 
necessary to be admitted The gain is more apparent than real ; 
but the procedure betrays a sense that though it may lead us far 
and win us much, induction turns out at last to be the blmd alley 
of the reason. 

We must return, however, from these general considerations upon 
the nature of mduction to the particular mduotive reasoning which 
tests upon our knowledge of the requirements of the causal relation 
By and by we shall find that reasoning which is really inductive 
enters into processes of a more complex and partially deductive kind 
What we are at present considering is in principle quite simple. 
The cause of a phenomenon * is to be sought among those circum- 
stances under w'hich it occurs in the instances that we take. The 
causal circumstances are found by a process of exhaustive elimina- 
tion. Those which are not causal can be eliminated because the 
facts show that in regard to this phenomenon they do not satisfy 
the conditions of a cause Now the grounds on which we may 
eliminate are these ; and each points to some particular requirement 
of the causal relation, failure to satisfy which disproves that relation 
as between two given phenomena : 

1. Nothing is the cause of a phenomenon in the absence of which 
it nevertheless occurs. 

2 Nothing is the cause of a phenomenon in the presence of which 
it nevertheless fails to occur. 

^ Or mutatis rtmtandis the cflect. I shall not complicate the exposition 
by always adding thia 
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3. Nothing is the cause of a phenomenon which raiies when it is 
constant, or is constant ^hen it vanes, or varies in no pro- 
portionate manner nith it 
To these may be added a fourth ground 

4 Nothmg IS the cauie of one phenomenon which is known to bo 
the cause of a different phenomenon. 

This last prmciple is also, like the others, involved m the general 
conception of a reciprocal cau=al relation , but in appljnng it we 
appeal not merely to what we observe m the instances of the pheno- 
menon under investigation, or in the instances where under more 
or less similar circumstances the phenomenon does not occur; 
we appeal also to previous generalizations regarding the connexion 
of phenomena The^e generabzations, however, are used not to 
account for the connexion which we are now establishmg — it is not 
deduced from them ; but merely to exclude alternative explanations 
of the present phenomenon, and so force us upon the one which wo 
finally accept , and so far the reasoning w hich appeals to such 
a ground of ehmination is still mductive ^ But it belongs especially 

^ On the=e grounds of elimination Mill's ‘Inductive Methods’ severally 
repo'e Thr fu-t is tlir foundation of In- ‘Method of Agreement , the second 
of hL« ■ Method ot iJifff rrnee ', the fir=tandaccond jointh ot his ‘ Joint Method 
of Agtrrment and Diflrrenee the third ot hi> ‘JIfthod of Cemcmitant 
Variation^ and the fouith of his 'Metln'd of Residues’ All of them are 
quite general, and have been stated above m a waj which only holds li in the 
eauie we inelude everything necessary and nothing supeiUuous to the pio- 
duction of the phenomenon in question Ihe illu'-tiations in the present 
chapter arc not confined to that, the stiictest, sense of cau^ ; but the impor- 
tant point mv olved will be considered later in Chapter xxu, on Xon-reciprocat- 
ing Cau-al Relation" Ithere the cause sought is a non-recipioeating cause, 
■Other principles call to be applied e g we may wi=b to ascertain whether 
some condition which cannot by itself produce an effect is indispensable to its 
production , and if such sine qua non be called a cau"e,that is a cau^e (in this 
sen^ej whose removal from a situation is followed by the cessation ot the 
eS>-ct, though its restoration when the situation is otherwise changed is not 
followed by the recurrence of it Lotze, in Bk. II c. vii of his Logic, headed 
Unucnal Inductions from Perception, has paid some attention in § 201 to the 
formulation of principles of this kind, stating what degree of connexion between 
two elements C and E can be inferred from what kind of observations with 
regard to the circumstances of their occurrence. The section is eminently 
worth consulting in reference to the nature of inductive reasoning ; and the 
principles in question might all be called Topics of Cause, though some of 
thrm arc doubtful, just as Austotle recognized Topics which hold true in 
application only for the most part Hume too in Part III § xv of his Treatise 
of Human Ealure, Of ihe Understanding (already, like this chapter in Lotze, 
referred to), gives a number of Rules by which to judge of Causes and Effects 
which aredeiivative, but highly important, as for example that ‘ where scvcrnl 
different objects produce the same effect, it must be by means of some qoaLty, 
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to the later stages of a science, because it presupposes the discovery 
of other causal connexions, as a means of prosecutmg some present 
enquiry. 

It is plain that we cannot get to work in the application of these 
principles, until we have at least provisionally conceived and learnt 
to recognize the phenomenon we are studying, and ascertained and 
distinguished the circumstances under which it occurs (or fails to 
occur) from one another. And if all this were done, their application 
would be an easy matter, as Bacon imagined he could make it. All 
symbolic representation of such inductive arguments by letters of 
the alphabet, where one letter stands for the phenomenon investi- 
gated, and others for the circumstances among which its cause is 
sought, presumes these tasks to have been achieved , and thus it 
is apt to convey a totally false impression of the degree of dif&culty 
attachmg to mductive enquiries.^ The truth is, that mductive 
reasoning is in form very simple ; but the discovery of the proper 
premisses is very hard. As Hume well observes of the rules he 

whioti we discover to be common amongst them ’. But those m the text seem 
to be really the ultimate piinciples, if a leupiocating cause is meant. 

^ On the artificial simplification which letters oi the alphabet also imply, 
of Venn’s Empirical Logic, c xvii. pp 406, 407. If they aie to be used at 
all, to which I see no objection so long as then limitations are understood, 
it 13 impoitant how we use them In Mill’s use ot them, which has been 
followed by Jevons, Elemenlary Lessons in Logic, and by Fowlei, Inductile 
Logic, and I dare say by otheis, there aic two defects He uses big Icttcis to 
symbolize ‘antecedents’ or causes, and the corresponding small letteis to 
symbolize ‘consequents’ oi effects. Now in the fiist place he has thus 
always an equal number of big and small letters ; but when we are looking 
for the cause of some phenomenon x, and seek it among a number of alterna- 
tives A BC D have not also betoic us cliccts as manj as the alternatives 

among which the cause of this phenomenon is sought Only in symbolizing 
his ‘ Method of Residues ’ is this featuie appropiiate ; there ccitain ciicum- 
Btanccs collectively are supposed to be known to be the cause of a number of 
efiects (or of an effect of a certain quantity or degree), and out of these we 
reject, as not the cause of one among the effects, those which we know to 
produce the otheis (or if the question is one of quantity or degree, we reject 
those whose total effect we know to differ from what we have to account for, 
as not accounting for the remaining component) Hence separate sjunbols 
for the effects (or components of the effect) of the various ciicumstances 
among which the cause of one effect (or component) is sought, as well as 
separate symbols for the causes, are required. The second objection is, that 
he uses corresponding big and small letters (ABC followed by a 6 c, &c ). 
Now, as Mr. P H Bradley points out {Principles of Logic, p 339, note ’*), the 
letters are intended to symbohze the phenomena as presented to us before we 
apply our inductive canons ; and theiefore they ought not to imply, as by 
this correspondence they do, that the phenomena themselves, as distinct from 
the facts of their joint or separate occurience, have anything about them that 
proclaims which is the cause of which. Cf. also Professor Bo^anquet’s Logic\ 
II. IV. vol. u. p. 122. 
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gives ‘ by which to judge of causes and effects ‘ All the rules of this 
nature are very easy in their invention, but extremely difficult in 
their application ’ ^ It is easy enough to see that if out of so many 
alternatives abed. . z, the cause of x is not bed or z, it must be 
a , and it is easy enough to see that if c occurs without z, it is not its 
cause But to show that c occurs wnthout x, and to show some reason 
for rejecting b d z, as well, and to discover abed z, and show 
that no other alternatives are possible — all these things are extremely 
difficult Something will be said of these operations in the next 
chapter Here we are concerned with the form of the reasomng, 
which IS of a disjunctive kind, and may be symbolized thus . — 

The cause of x is either a or 6 or c or d ... or z 
It 18 not 6 or c or d . or z 
It 13 a. 

In this argument the minor premiss is proved piecemeal by hypo- 
thetical arguments that rest upon one or other of the above grounds 
of ebmmation, or ‘ rules by which to judge of causes and effects 

If 6 were the cause of x, it would be present whenever x is 
present 

But (in this instance) it is not 

If c were the cause of x, it would be absent whenever x is 
absent 

But (m that mstance) it is not : 

and so forth. Or if any one prefers it, he may represent this part 
of the argument as a syllogism . 

Nothmg is the cause of x, in the absence of which x occurs 
i» IS a thing in the absence of which x occurs . &c. 
Nothing IS the cause of x, which varies without relation to it 
d vanes without relation to a:. .'.fee 

It is of course possible that bed . . . z may all be ehmmated, or 
shown not to be the cause of z, by the apphcation of the same 
pnnciple or major premiss ; in this case the minor of the above 
disjunctive argument might be proved en bloe, and not piecemeal ; 
but this 13 by no means necessary, and in fact unusual, and does 
not affect the nature of the argument It is, however, the only 
case contemplated in Mdl’s formulation of mductive reasomng It 
is also possible (and this MiU’s formulation does not recognize at 

^ Treatise of Human Nature, Of the Understanding, loo, cit. 
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all) that we may not be able to prove the whole of the above minor 
premiss ; and then our argument will take the form 

The cause of z is either a oib oicoid ,ots 
It IS not c or d ... or 2 
It IS a orb 

or It is not d ... or 2 
'. It is a or 6 or c 

where the degree of uncertainty s3niibolized as remaining at the 
end of our enquiry is greater 

It appears plainly enough in this analysis how all induction rests 
on the Uniformity of Nature , for in proving the minor of the 
disjunctive argument a principle is always appealed to, that would 
fall to the ground if the Uniformity of Nature weie denied It is 
not indeed necessary, in a particular investigation, to assume this 
uniformity to extend beyond the department of facts with which 
we are dealing ; if I am looking for the cause of cancer, it is enough 
that cancer should be subject to uniform conditions in its occur- 
rence, and I should not be impeded in my research by the fact that 
thunderstorms occurred quite capriciously. There is, however, no 
ground for assuming cancer to be subject to uniform conditions in its 
occurrence which does not apply equally to thunderstorms, or to 
anything else that could be mentioned , if I assume the principle 
of Uniformity at all, I must logically assume it altogether ; and so, 
though I may bo said to appeal to it in any particular inductive 
argument only so far as concerns the department of nature to 
which my investigation belongs, I really assume it universally.^ 
Nevertheless it is not correct to say that it is the ultimate major 
premiss of all mductions * ; for that implies that an inductive 
argument is, formally considered, a syllogism, and we have seen 
that it is not. It is indeed impossible to see how this principle can 
be made the major premiss of any mductive argument as a whole, 
though its particular apphcations may aSord the major premiss 
of an argument by which we prove any part of the minor in our 
disjunctive argument. Let us say that ‘ Nature is uniform ’, or 
(since we can hardly make a middle term of ‘ Nature ’, which in the 
sense of nature as a whole is not predicable of any particular 

^ Cf. what Aristotle says of the assumption of the Law of Contradiction 
implied in all syllogisms. An Post a xi 77» 22-24. 

’ Mill, System of Logie, III. in. § 1 med. 
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subject) that ‘ AU events in nature take place in accordance with 
uniform laws’ , we ma}' then proceed to argue that ‘ Cancer is an 
event in nature and therefore that it takes place in accordance 
with uniform laws , but we are thus no further advanced than we were 
at the beginning, smce so much is assumed m looking for a cause of it 
at all Or if we put our major premiss m the form ‘ Every relation of 
cause and effect that is observed m any instance between one pheno- 
menon and another holds good umversally and then used as our 
mmor ‘ The relation betv een a and a: is a relation of cau'e and efiect 
bet-n een one phenomenon and another observed m certain instances 
we might mdeed take the formal step of concludmg that it holds 
good umversallj’ (though that is already imphed m calling it a re- 
lation of cause and effect), but the nhole question at issue is here 
begged m the minor premiss , for what we want to prove is just that 
a IS related to x as a cause, and not in time onl}* and accidentally. 
For the formulation of the reasoning by which that is proved — 
which IS the mductive reasoning — ^nothmg therefore has been done. 
And any other attempt to reduce mductive reasoning to sj'llogism 
with the principle of the Uniformity of Nature as ultimate major 
premiss will be found equally unsuccessful 

It should be noted that the above account of mductive reasoning 
holds good generally, whether by the cause of an event we mean 
a thmg to whose action it is due, or an attribute which things must 
have which are to produce it, or an event with whose occurrence 
it is connected by a law, or the law exemplified m its succession 
upon another event ITe cannot mdeed speak of a law bemg 
present or absent in particular instances But w hichever form our 
problem takes, we ask ourselves what should happen if the cause 
were thus or thus , and if the effect is absent m any instance where 
it should be present, or present where it should be absent, or is 
constant or variable as it should not be, or different from w hat we 
know that the cause suggested would involve, the suggestion is 
wrong. Nor can any suggestion be inductively established, unless 
it successfully, and it alone succ^sfuUy, runs the gauntlet of such 
questions 

It remams to illustrate by a few examples the truth of the con- 
tention that mductive conclusions are established disjunctively by 
the disproof of alternatives. 

1 The power of the chameleon to change colour m accordance 
with the colour of its sutroundiiigs is well known. But this power 
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is not confined to the chameleon , it occurs, for example also in 
certain frogs ^ The question raised is as to the cause of this 
change We have first indeed to show that the change is due in 
some way to the colour of the surroundings ; that imphes a pre- 
vious inductive argument ; for so long as it was only noticed that 
the frog changed colour from time to time, it would be quite uncer- 
tain with what that change was connected. We may disregard such 
suggestions as might occur to a collector of portents ; Livy gravely 
records as portents of disaster some facts quite on a par with the 
statement that ‘ a frog changed its colour m broad daylight ’, but 
it would be easy to show that the change had occurred at a time of 
no disaster But of the suggestions that might occur to a biologist 
we may conceive the nature of the ammal’s food to be one time of 
day or season of year to be another intensity of sunlight to be 
a third, and so on , but when it was shown that the frog might 
variously change its diet, and still be of the same colour, and that the 
change of colour might take place at any time of the day or year, 
and in various degrees of sunlight, these suggestions would be dis- 
carded, and so on until the only reasonable suggestion left was that 
which connected the change of colour with the colour of the sur- 
roundings. Of course this conclusion would acquire great strength 
so soon as any one noticed the frog m the process of changing colour 
upon removal to new surroundings ; for if the change of colour 
IS to be connected with some other change that has ]ust occurred, 
the range of alternatives is thereby much hmited The prelimmary 
induction implied in saying that it changes colour according to the 
colour of the ground on which it rests need not, however, be further 
considered ; we wish to know more precisely what produces the 
change Now differently coloured grounds may vary in tempera- 
ture as well as in colour ; but it can be shown experimentally that 
the colour-reaction is mdependent of temperature Granting then, 
in the absence of any other alternative, that it depends on the colour 
as such, we may ask in what way the differently coloured rays® 
affect the animal. Lord Lister showed that they affected it through 
the eyes ; for a specimen of Jlana temporaria whose eyes had been 
removed was no longer affected by any change in the colour of the 

* This example is taken from Dr Vernon’s Variation in Animals and Plants 
(Intel nat Scicnt. Series), pp 235 seq. 

- To speak strictly, rays are not differently coloured, but of different wave- 
lengths. 
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surroundings in uhich it was plated; thus the alternative, other- 
■HTse not unreasonable, is excluded, that the reaction is somehow 
determined through the skin, the principle applied being that no 
circumstance m the prr-ence of which the phenomenon fads to 
occur IS its cause Thu. conclusion is further confirmed bj' the fact 
that in other &pjccies that normally exhibit a similar colour-reaction 
individual-, have been found, m uhom the pnuer of adjustment to 
the colour of their surroundings is absent, and that the-e individuals 
on exammation have been ascertained to be blind , but it may still 
be asked how the stimulation of the ej-e bj’ diSerent kinds of light 
efiecto the colour-change Peihaps there are two alternatives here ; 
it might be necessary for the frog to be aware of the colour of its 
surroundings, or there might be a reflex mechanism The latter 
IB supported b}' the fact that a bhndtd frog after a violent struggle 
to escape, changed from dark to hght, but in half an hour, though 
placed in a bright hght, became almost coal-black again Here 
it is shoMii that a colour-reaction can take place uithout awareness 
of colour , so that awareness of colour is eliminated from among 
the conditions necessary to the production of the reaction, on the 
principle that a circumstance m the absence ofw hich Ihephenomenon 
nevertheless occurs is not its cause We must look then for some 
circumstance common to a blind frog changing colour after a nolcnt 
struggle, and a normal frog changmg colour with a change of sur- 
roundings , and we may find this m nervous excitation, for that may 
be produced by the action of hght upon the e3'e, and also by the 
struggle Until some other feature common to the tw o cases was sug- 
gested, we should accept this on the prmciple just cited , but it is 
also supported by the known physiological function of the nervous 
system in the building up of reflexes ; it consists too with the fact 
that when the excitement subsided the blmd frog returned to a 
colour not adapted to its environment Yet how can the animal’s 
colour be affected by different kinds of nerve-stimulation ’ There 
have been found in the skin of the frog pigment granules of divers 
colours, so arranged that difieient surface effects can be produced 
by different degrees of concentration in the granules. The final 
connexion of colour-reaction in the frog with these pigment granules 
is indeed rather deductive than inductive ; for the part which 
efferent currents from the nerve-centres play in provoking muscular 
contractions and relaxations is already known, and so is the fact that 
an afferent nerve-current discharges into an efferent nerve , and we 
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hare just shown that the colour-reaction is connected with afferent 
nerve-stimulations 

2 Let us take next a simpler example, and one in which there is 
httle or no generalization for inductive reasonmg may be apphed 
to discover the cause of a single event, as well as of events of a cer- 
tain kind ; and it is not necessary to carry the analysis (of which 
more in the next chapter) so far as to make a general conclusion 
possible. Let a novice notice that his bicycle makes an unpleasant 
noise in running, and try to aseertam the cause We are to suppose 
a novice, because a rider of any experience may be presumed already 
to have arrived by induction at the knowledge that one kind of 
noise is made m the chain, and another kmd m the bearmgs ; and 
the application of this previously acquired knowledge to a particular 
case would be deductive In this problem the determmation of the 
alternatives among which the cause is to be sought is tolerably 
simple , for the noise must origmate in one or other (or it may be 
several) of the non-rigid parts. Say that these are, on the maohme 
in question, the axle-bearings of either wheel and of the cranks, the 
bearmgs of the head, the pedal-bearings, the clutch, the back- 
pedalhng brake, and the saddle-sprmgs. All that the rider has to 
do IS to ascertain which of these parts may be at rest while the 
noise occurs, and which may be m motion without the noise If 
the noise ceases in free-wheelmg, it is not produced in the axle- 
bearings of cither wheel, for they are still running, and that is not 
the cause, in the presence of which the phenomenon fails to occur , 
for the same reason it is not m the bearmgs of the clutch, which is 
now running If it is not produced m ‘ wobbling ’ the head, or 
turning sharp corners, he may acquit the bearings of the head on 
the same principle If it occurs m drivmg with each pedal smgly, 
it does not arise m either pedal-bearings, because it occurs with 
each pedal in turn undriven, and that is not the cause in the absence 
of which the phenomenon occurs Similarly if it occurs without 
putting on the back-pedalling brake, or when he removes his weight 
from the saddle, it does not origmate in either of those quarters. 
Two alternatives remain . it may be in the crank axle-bearings, or 
in some looseness of the clutch when that is caught and drivmg. 
Between these alternatives a decision might be made if he dis- 
mounted, and listened while he whirled the hind wheel round by the 
pedals ; here however he would be reasonmg deductively from the 
principle that sounds are more distinct when you are nearer to their 
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point of origin The difficulty of generalizing in such a case arises 
from the difficulty of distinguishing the phenomenon investigated 
from others that may be hke it but have different causes If the 
noise which each part of his bicycle could make were of a distmctive 
kind easily recognized, a man might very soon determine that such 
and such a noise (at least m his bicj'cle) only originated in such and 
such a part , and further experience, argued from on similar hnes, 
might show him that a particular character in a noise was due to 
want of oil in a bearing, and another character to a broken ball But 
so long as the phenomenon studied is submitted to no such scrutiny, 
it IS liable to be confused with others that are not reall}' the same, 
and error would obviously arise if we generalized together about 
this noi'e and others like it but differenth' caused Hence one may 
have to be content with a conclusion that assigns the cause of it m 
the particular case It is, however instructive to observe that the 
same process of elimination among the members of a disjunction is 
employed here, as if one were establishing a general conclusion For 
ex hypoihesi the novice recognizes in the noise no intrinsic character 
which he knows to be connected according to any principle with 
a particular origin , he has therefore to fall back upon ascertaining 
its origin by the indirect method of showing that among the possible 
origins to which it can be ascribed there is none but one to which 
the facts permit him to ascribe it consistently w'lth the principles 
of causation 

3 Professor Weismann’s theory of the ‘ Contmuity of the Germ- 
Plasm ’ IS w ell known The reproductive cells, w liether of a plant 
or animal, are different in certain important respects from those 
which compose other parts and tissues (called somatic or body-cells); 
in particular, w hereas the latter, in the process of increase and division, 
produce onlj’ cells of one kind, such as compose the part or tissue 
to which they belong, the former produce cells of every kmd that 
occurs in the organism, and, in fact, are capable of reproducing the 
whole organism and not merely a special part of it ^ In so doing 
they must, of course, reproduce the reproductive cells also, in order 
to provide for the followmg generation Now Weismann held that 
in the divi^jion of the reproductive cell, or germ-plasm, a part is set 
a=ide from the outset to serve the purpose of reproduction once 
more, and that this, which is still germ-plasm, remains as it were 

^ Sometimes however body-tissue will reproduce a complete organ, or 
even (as the leaf of a begonia will) the whole organism. 
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isolated in the developing organism, and unafEected by the other and 
heterogeneous parts, or somatoplasm, which also arise in the division 
of the reproductive cell , and as this happens m each generation, 
there is an absolute continuity of the germ-plasm ; from which it 
follows in his view that no characters acquired by the individual in 
the course of its Lifetime and not congenital can be transmitted to its 
offspring , for a character so acquired arises m the somatoplasm, and 
the germ-plasm is from the first secluded from the possibfiity of bemg 
affected by the somatoplasm. Influences which reach the germ- 
plasm can alone modify subsequent generations ; of which (at least 
in metazoa) the most important is the fusion of two reproductive 
cells that takes place in sexual propagation ; here the germ-plasm 
of the ovum blends with another germ-plasm conveying more or 
less different heritable tendencies, and a sort of shufSing takes place, 
as a result of which there arises a new individual resembhng pre- 
cisely neither parent, but exhibitmg those ‘ spontaneous variations 
as Darwin called them, which form the material for Natural Selection 
to work upon. Darwm him self, on the other hand, believed that 
* acquired characters ’ may in certain cases be inherited, and 
that it IS very difficult to account entirely for the progressive 
modification of species in adaptation to their environment, without 
allowing the influence of this so-called ‘Lamarckian ’ factor.^ The 
question has formed a subject of protracted controversy among 
biologists, and it is not an easy one to settle conclusively on mduc- 
tive principles by appeal to evidence, because most facts admit of 
bemg interpreted in either way. One of the most important in- 
vestigations into the subject ^ is a series of experiments on gumea- 
pigs, conducted during thirty years by Brown-Sequard and extended 
by two or three other naturalists ; and it is claimed that m the course 
of these experiments certam modifications appeared in some of the 
guinea-pigs, the cause of which lay in injuries done to the nervous 
system of their parents 

It was found that epilepsy sometimes appeared in animals bom 
of parents which had been rendered epileptic by an injury to the 
spinal cord or a section of the sciatic nerve Here was a fact to be 
accounted for, and the cause must be sought among the circum- 

1 Because Lamarck (1744-1829) had propounded a theory which ascribed 
the gradual modification of species largmy to the inherited and accumulated 
effects of use and disuse of organs. 

‘ The following argument is taken from G. J. Romanes’ Darwm and after 
Darwin, vol. IL oh, iv. 

1770 G g 
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stances to ■which the epileptic offspring were directly or indirectly 
exposed Bro^n-Sequard attributed it to the injury done to the 
parent , but nobody professes to see how that could produce the 
effect, so that one can only be forced to accept that explanation by 
default of anything else to which to attribute it It might be said 
that the epilepsy was due to some congemtal defect that had no re- 
lation to the expenment performed on the parents , but epilepsy is 
not other'nise knoivn to occur spontaneously m gumea-pigs, and 
apart from any improbability in the comoidence, we should expect 
that if some congemtal modification of the germ-plasm produced 
epilepsy in these cases, it would have occurred and produced it in 
others Weismann suggested that it ■was due not to the injury 
to the parent, but to ‘ some unknown microbe ’ which, entering at 
the incision whereby the mjury was made, both produced the 
epilepsy in the parent, and by invading the ova or spermatozoa, 
produced it also in the offsprmg But against this suggestion we 
may urge that, though there may be microbes enough unknown 
to us, yet if this microbe of epilepsy m gumea-pigs exist, it would 
be hkely to seize other opportumties of entering , the disease, 
however, as already mentioned, is not otherwise knovn to attack 
them. And it was also found that the epilepsy might be produced 
(and apparently transmitted) vnthout incision, by a blow on the 
head ■with a hammer, m circumstances that preclude the entry of 
microbes To this Weismann rejoined that the shock of the blow 
might have ‘ caused morphological and functional changes in the 
centre of the pons and medulla oblongata, identical with those 
produced by microbes m other cases ’, and so set up the epilepsy , 
but these changes would not penetrate, as microbes may be con- 
ceived to do, to the ova or spermatozoa, and so the disease in the 
offspring occurs ■without the pr^ence of the cause alleged More- 
over, there are cases (though the facts of them are not so clear or 
well confirmed) m which other diseases produced by other traumatic 
injuries to the parent have reappeared m the offsprmg ; these 
diseases were not such as could have been produced by microbes ; 
and to suppose, with Weismann, that the shock of the injury caused 
a general weakness of the nervous system, m consequence of which 
the animals would be hkely to bear ‘ weak descendants, and such 
as are readily affected by disease ’, does not account for the diseases 
in the offspring being of the same sort as those respectively pro- 
duced in the parents. So far, therefore, the alternative hypotheses 
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to that which attributes the disease in the offspring to the injury 
done the parent seem to be excluded ; but Weismann has a final 
argument to urge against the ‘ Lamarckian ’ hypothesis If the 
epilepsy was produced m the parent by the injury inflicted, it ought 
not to occur in the offspring in the absence of that injury in the 
offspring , and it would therefore be necessary to show that the 
nervous lesion which is the alleged cause of the epilepsy, and not 
merely the epilepsy itself, is transmitted To this Romanes rephes, 
that it very well may be transmitted ; smce even if adequate 
exammation had been made (which is not the case), there may be 
structural mjuries m a nerve which are not discermble. Never- 
theless, he admits that the result of the whole debate is to leave 
‘ the Lamarckian interpretation of Brown-Sequard’s results ’ rather 
unassailed than proved. The facts alleged are ‘ highly pecuhar ’, 
and hardly sufficient by themselves to furmsh ‘ positive proof of 
the transmission of acquired characters 

This example has been chosen because it illustrates very well how 
the mduotive proof of a conclusion rests on excludmg alternative 
explanations The whole chapter in Romanes’ work, from which 
it IS taken, may be profitably studied from that point of view^ 
A further knowledge of facts might enable a biologist to suggest 
a cause for the appearance of epilepsy in the second (or later) 
generations of guinea-pigs, consistent at once with the facts and 
with Weismann’s theory of the continuity of the germ-plasm. 
But this does not detract from the value of the example as an 
illustration of the method of mductive reasomng, which may 
be sound, though the conclusion is false, if there is error in the 
premisses Note, however, that m the process of excluding 
alternative suggestions as to the cause, it was sometimes necessaiy 
to do more than merely appeal to one of the grounds of elimina- 
tion set down earher m this chapter , some deduction of the 
consequences of accepting such alternative was needed, more 
elaborate than is involved in saying that, if such were the 
cause, the epilepsy would appear where it did not, or not appear 
where it did. Thus it was argued that the epilepsy was not to be 
attributed to a microbe, because other diseases equally appeared 

^ Cf. Romanes’ own words with reference to another experiment on guinea- 
pigs ‘ Naturally, therefore, the hypothesis of heredity seems less probable 
than that of mere coincidence on the one hand, or of transmitted microbes 
on the other. But 1 hope to have fairly excluded both these alternative explana- 
tions.’ Darwin and after Darwin, p. 119. (The italics are mme.) 

Gg2 
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to be transmitted, which a microbe could not have originated , we 
cannot be said to be here applying the simple principle, that that 
is not the cause of a phenomenon, m the absence of which it occurs, 
for these other diseases are not the same phenomenon as the epilepsy. 
To make the evidence of these other diseases serviceable, it had to be 
shown that there was no tenable alternative to the Lamarckian 
mterpretation put forward (m heu of microbes) m their case ; and 
the prmciple mvolved in the use of their evidence was this, that if it 
IS necessary to attribute the reappearance of one kmd of disease m 
oSsprmg to its production m the parents, it is more reasonable to 
attribute the reappearance of another kind of disease (epilepsy) m 
offspnng to tta artificial production m the parents, than to a different 
sort of cause of whose presence and operation there is no evidence 
This prmciple may m turn be said to rest upon the principle that 
hke effects have causes correspondmgly like , and all rests ultimately 
on our understandmg of the causal relation ; but m order to see 
that facts are mconsistent with the ascnption of a given pheno- 
menon to some particular cause, a more or less extensive hypo- 
thetical deduction of the consequences that ought to follow if that 
were the cause is often necessary — ^more extensive, as Dr Bosanquet 
points out,^ in proportion as with growing knowledge we grasp 
more of system m nature It may be noted, too, in this example, 
that some of the steps of the argument are only probable , if the 
entry of a microbe at the incision were the cause of the epilepsy, 
it would probably occur in cases of natural injury where, so far as 
we can see, the microbe might equally well enter : accordmg to the 
prmciple that that is not likely to be the cause of the phenomenon, 
which is probably present on some occasion when the phenomenon 
fails to occur ® And lastly, Romanes cautiously concludes that the 
attribution of epilepsy in the offspnng to its artificial production m 
the parent is not proved, because the cause may he m somethmg 
hitherto undetected ; and this illustrates what was maintained 
earher in the chapter, that the getting of a positive conclusion, but 

^ V hia paper * On a defect in the cnatomary formulation of Indnctive 
Reasoning Proc London Anototehan Society, N. S. xi, 1910-11, p. 29. 

* In the Prior Analytics Aristotle discusses at great length modal syllogisms, 
1 . e syllogisms where one or both premisses are problematic or apodeictic ; 
showing under what conditions the conclusion will be problematic or apo- 
deictic We have here an example of what might be called a modal induction ; 
the parallelism may be commended to the notice of any who think, with Mill, 
that an inductive argument which can be represented in symbols (hke hia 
‘ Inductive Methods ’) is the less formal because it is inductive. 
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not the inductive character of the argument, depends on the com- 
pleteness of the ehmmation. 

4 Adam Smith, in the Wealth of Nations,^ discussmg the infer- 
ences which can be drawn from the low money prices of goods m 
ancient times, and wishing to show that from the low pnces of 
goods in general nothing can he inferred as to the wealth of a country, 
though much can be inferred from the relative prices of different 
kinds of goods, such as corn and meat, mentions that it was com- 
monly supposed that the said low money prices of goods in ancient 
times were a proof of the poverty and barbarism of the countnes 
where they prevailed. He uses the following argument to show 
that this is not so, but that they prove only the barrenness of the 
mines which then supphed the commercial world First, he says 
that Chma is a richer country than any part of Europe, yet the value 
(i e purchasmg power) of the precious metals is higher there than 
anywhere in Europe : now on the principle that that is not the 
cause of a phenomenon which does not vary proportionately with 
it, we cannot attribute low money prices to poverty in the face of 
lower prices where poverty is less. Next, he admits that since 
the discovery of America the wealth of Europe had mcreased, and 
the value of gold and silver diminished; but he urges that the 
two events have scarcely any connexion ; the first bemg due to 
the fall of the feudal system and the growth of pubhc security, the 
second to the discovery of more fertile mmes In support of this 
way of connectmg the facts he pomts to Poland Poland was the 
most beggarly country m Europe, as beggarly as before the dis- 
covery of America ; yet the money price of com (the most important 
single commodity) had risen equally there . if poverty were the 
cause of low money prices, it ought not to be found where prices 
were high On the other hand, Poland was still feudal, so that 
her beggarly state was consistent with the connexion of facts alleged 
by Adam Smith. Again, Spam and Portugal were the next most 
beggarly countries in Europe to Poland, and prices ought there- 
fore to be low there, if there were the connexion between low money 
prices and poverty that was supposed ; but it was not so ; prices 
were high ; as might be expected if they depend on the facihty 
with which the precious metals are obtained, for, owing to their 
control of the American mines, gold and silver were brought more 
cheaply to Spain and Portugal than to any other country in Europe 
^ Bk. 1. 0 . xi vol. L p. 366, 7th ed., 1793. 
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The cause of low money prices in general, therefore, is not poverty 
and barbarism, and may be the barrenness of the mines supplying 
the commercial world with gold and silver , and this has been shown 
by inductive reasonmg Adam Smith also offers deductive argu- 
ments to show that it is the latter, and is not the former It is not 
the former, because a poor could not afford to pay as much as a rich 
country, m labour and means of subsistence, for such comparative 
supeiflmties as gold and silver , it is the latter, because the pur- 
chasmg power of gold and silver, or the amount of goods for w hich 
they will exchange, depends on nhat has to be given m order to 
get them , and where the mmes are fertile, a less amount of labour 
and means of subsistence needs to be supphed in the w ork of gettmg 
them, than where they are more barren The logician may distin- 
gmsh an mductive from a deductive argument , but mvestigators will 
gladly use arguments of both kmds to support the same conclusion. 

5 We maj’ conclude with an example drann from the Poor Law 
Commissioners’ Report of 1834, with regard to the cause of the 
appalhng mcrease of pauperism m England durmg the early part 
of the last century,^ The Commissioners who were appomted 
to find the cause and to suggest a remedy attributed the evil to 
one principal fact m the situation, viz that the condition of those 
receiving parochial rehef had been allowed to become not less 
ehgible than the lowest condition of men maintaimng themselves 
by mdependent labour In proof of this findmg, they pointed out 
in the first place that the cause alleged w as present m all mstances 
of the phenomenon to be accounted for The great mcrease of 
pauperism had dated from 1796. In that year, an Act of 1723, 
providing that no one should be entitled to rehef who would not 
enter the workhouse, had been repealed ; and it had become 
customary for the parish to assure to all labourers, in their own 
homes, a certam weekly sum, varymg with the numbers in the 
family and the price of bread This sum was made up m various 
ways ; sometimes grants were given in supplementation of wages 
(which naturally tended to make farmers and other employers give 
a lesser wage, and so mterested them m the support of a system 
from which they saw more clearly their immediately resultmg benefit 
than the remoter but far greater evils) , sometimes the parish 
found work, generally lighter than what was exacted for the same 
price by private employers (and this led men to prefer to work for 
1 V. the Blue-book, esp. pp. 180-216. 
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the parish) ; sometimes a money-grant without any return of labour 
was made to men out of work (who were not, therefore, the more 
hkely to look for work) ; but m any case, it was made possible for 
a man to count upon parish pay, sufficient to maintam him as well 
as many independent labourers were mamtamed, whether or not he 
endeavoured to support himself. 

The cause alleged, then, was present where the pauperism was 
present , but that was not enough to show that it was the cause 
It might indeed he plausibly argued, from famihar prmciples of 
human nature, that such a method of admimstermg poor-rehef 
would be hkely to increase pauperism faster than it reheved it . 
but this deductive reasoning was not, and still is not, sufficiently 
oonvincmg to men who, from one motive or another, are attached 
to such a pohcy — whether from compassion for the immediate 
suffering of those applying for rehef, or from desire to get rehef 
on the easiest terms, or from fear, if rehef is less readily given, 
that it will become necessary to give higher wages to the labourer. 
To bring conviction, it was necessary to show that there was nothing 
else to account for the phenomenon. Now several other causes 
had been suggested to account for this growth of pauperism One 
was the great nse in the price of corn, which had occurred during, 
and partly in consequence of, the French war . another was the 
increase of population . and another was the mtroduction of 
machmery — a highly unpopular thing at the time, because its 
first and most obvious effect was to displace labour , and there 
had been agricultural riots directed against the use of machinery 
in 1830. 

It would not be possible to show that none of these causes had 
ever made a man a pauper But it was possible to show that in 
the main the pauperism so widely prevaihng (which was so great 
a national evil because it prevailed so widely) could not be due to 
them. The Commissioners were able to pomt to numerous instances 
of three kinds, in which the pauperism so prevalent elsewhere was 
absent ; in all of them, the cause they alleged was absent too , but 
the alternatives which they wished to disprove were present 

The first class of instances consisted of certain parishes where 
what was called a Select Vestry had adopted the plan (still then 
lawful, though not smce 1796 compulsory) of refusmg relief to any 
able-bodied labourer except in a workhouse where a full task of work 
was exacted. It was their experience that pauperism immediately 
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and greatly diminished And natnially ; for 'w hen men who had 
hitherto been content to take parish pay found they had to work 
as hard all the same, they preferred to ■work for themselves ; with 
a motive for independent mdustry and thrift, they became more 
industnous and thrifty , becoming more industrious, they were 
better worth emplo 5 -mg , and the farmer besides, knowing that 
the parish would no longer supplement the madequate wages by 
which he had obtamed labourers upon his farm, was compelled, if 
he would still have labourers, to give a better wage 

The second class of instances was furnished not by panshes 
which, removmg the cause alleged, had also removed the pauperism 
of which it was alleged to be the cause , but m the pariahes them- 
selves where the pauperism existed It was funu^hed by the so- 
called non-settled labourers, who m all parishes were found to be 
more industrious, thnfty, and prosperous, and less pauperized, 
than the settled labourers As the circumstances of two sets of 
labourers in one pansh are hkely to be more similar than those 
of labourers in distmct panshes, these constituted what Bacon calls 
a prerogative instance , for aU the conditions equally aSecting 
settled and non-settled labourers may be excluded in looking for 
the cause of this diflerence between them, on the principle of re- 
jectmg the circumstances present when the phenomenon is absent. 
By a non-settled labourer is meant a labourer hving m another 
parish than that which is legally bound to support him If he 
becomes a pauper, such a person can be removed to the parish to 
which he is legally chargeable , and to save their own rates, over- 
seers were always anxious to remove any one they could To the 
labourer, on the other hand, removal was as a rule by no means 
welcome , such labourers, therefore, found that they had to choose 
between removal, which they did not want, and an effort to mam- 
tain themselves by their own labour , for if the pansh reheved 
them at all, they would only get from it — ^unlike their settled neigh- 
bours — httle rehef on hard terms. 

The third class of instances was afforded by parishes which had 
never adopted the practice, so common since the Act of 1796, of 
relievmg able-bodied men out of the workhouse ; i e they had 
never consented to make the condition of the pauper as ehgible 
as that of mdependent labourers , and in them the same extensive 
pauperization and mcrease in the rates, which had occurred else- 
where, had never happened. 
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Now in all these three classes of case, the Commissioners’ theory 
held good , for when the effect was absent, so was the cause to 
which they attributed it But the same could not be said for the 
alternative theories put forward. If it were alleged that non- 
settled labourers had smaller famihes, which is doubtful, yet the 
increase of population was not confined to parishes which had 
adopted, or bamshed from those which had abandoned, the practice 
rendered permissive by the Act of 1796 The price of corn had 
risen, and the introduction of machinery must have had its effects 
— whatever they were — ^in the panshes which had abandoned or 
never adopted that practice as much as in the rest, and among the 
non-settled as much as among the settled labourers of any pansh. 
In short, looking to the mass of pauperism, there was no other 
circumstance which might be suggested as its cause, that could 
not, upon one or other of the plain grounds of elimination so often 
referred to, be rejected ; and the Commissioners’ cause was left in 
possession of the field , with the additional support derived from 
the deductive reasoning that might not have been thought of — 
even if it would have carried conviction — ^by itself. For it often 
happens that we can subsequently show that a cause, to which an 
effect has been attributed on the ground that there is nothing 
else to which the facts permit us to ascribe it, must, m accordance 
with some accepted pnnciples prevailing in the subject-matter to 
which the enquiry belongs, ‘ produce that effect although, hut for 
the help which the inductive argument had given us in findmg 
the cause, the deductive argument would never have occurred to us. 

^ i.e special principles, or 'Siot dp^ai. Cf. supra, p. 387 Cf the account 
of hi9 ve^ successful administration of famme relief m the North-Western, 
now the United, Frovmces of India m 1896-97, by the Lieutenant-Glovemor, 
SirA F (smce'Lovd)'^LaoDoxme]l,North-WedtemProvi'ncesGoveTnmeniOazette, 
Nov. 27, 1897, quoted by Sir Theodore Morison, The Industrial Organisation 
of an Indian Province \ c. xi, pp. 272-283 ‘ This result was obtamed ', says 
Sir Theodore Morison, p. 281 n , ‘by steadily keepmg the pay upon rehef 
works below the ‘ ‘ standard wage " which co^d be earned in any ordmary 
labour market.' 



CHAPTER XXI 


OF OPERATIONS PREmUNARY TO THE APPLICATION 
OF THE FOREGOING RULES 

It was allowed in the last chapter that it is impossible to apply 
the kmd of reasoning there analysed until a good deal of work has 
already been performed upon the material which experience oflers 
us. That work is really much harder than the reasoning that 
succeeds it , indeed so simple does the reasoning look when thrown 
mto symbolic form, that it would not be surprising if any one 
mistrusted the foregomg account on the mere ground that induction 
must be a harder busmess A consideration of the present chapter 
may reassure Inivi on this pomt * 

The operations that have to be performed m order that the fore- 
going rules, or any other more special rules of the same kmd, may 
be applied, are difficult to classify in a perfectly satisfactory manner 
Different ivriters have called attention, and have given different 
names, to processes some of uhich are really more or less the 
same Moreover, we should make our hst shorter or longer 
accordmg to the extent to uhich we considered what may be called 
the hlcthodology of the several sciences B}' this is meant an 
attempt to give special directions, based partly on general logical 
considerations and partly on the nature of the facts with which it 
deals, for mastermg the special difficulties u hich a particular science 
presents , for example, a mythologist might be enjomed to adopt 
the comparative method, and collect, with all the precautions which 
the experience of those vho know the difficulty of rightly inter- 
preting the savage mind can suggest, the mj-ths and customs of 
many different lands m biology agam we should probably be told 
of the importance of obtaining statistics of a trustworthy kmd 
regardmg the mode in which divergences were distributed on either 
side of the average or normal in respect of divers measurable 

^ Mill deals with the subject of this chapter for the most part in his Fourth 
Book, Of Optratwns subsidiary to IndurAion. In the sense that the reasoning 
described in the Thud Book cannot be profitably performed till they have 
taken place they may be called subsidiary , but Induction is perhaps rather 
the whole proucss of eliciting from facts the principles that account for them 
than ineiLly the form of reasonmg involved therein , and these operations 
certainly hold no BnbSrdinate place in that procees, as indeed hCU recognizes. 
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characters in animals and plants . and so forth The particular 
preliminaries, without which mductive reasomng m each science may 
have httle prospect of success, could of course only be determmed 
by some one well acquainted with that science , though it is qmte 
possible that a man of logical trainmg, commg fresh to the study of 
what others have done, may be the better able for that trainmg to 
make contnbutions to the work of scientific investigation , still, 
here as elsewhere. Logic learns by reflection on the immediate 
operations of thought about things A methodology of the several 
sciences hes however beyond the scope of this volume, and would 
require far greater knowledge of their detail than the writer possesses. 
The list of operations therefore which follows makes no pretence to 
go as far as it might, or to embody the only possible division 
Pirst of all may be placed what has been called the Analysis of 
the Given ^ : and this is requisite in two ways, 

1. in determining precisely the phencmienon to be studied; 

2 in distinguishing and detecting the various circumstances under 
which it occurs, or under which it fails to occur when perhaps it might 
have been expected 

Long before we consciously seek ‘ rerum cognoscere causas a 
begmmng has been made in the performance of this analysis : and 
the results are embodied in the general names by which men group 
and distmguish diflerent thmgs, attributes, or events. But there 
are many distmctions which ordmary language ignores, and it often 
gives different names to things which are m some important respect 
identical Por ordinary purposes the identity may be of no account, 
and yet in a scientific enquiry it may prove fundamental Por 
example, to the lawyer hares and rabbits are vermm, to the sports- 
man they are game, and to the zoologist they are rodents , each 
of these men for his own purposes is interested m characters that 
umte them respectively with quite a different group of other animals ; 
but there is nothing in their specific names to indicate their aifimties 
with any one of these groups. Or agam breathing, burnmg, and 
rusting are three procesbcs occurring in such different connexions 
and of importance to us in such very different ways, that they 
naturally have obtained distinct names ; yet one of the greatest 
steps in the history of chemistry was connected with the discovery 
that they are, chemically speaking, all processes of the same kmd, 
VIZ. the combmation in the first two cases of carbon and m the third 
^ Professor Welton’s Inductive Logic, c. v. 
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of iron with the oxygen of the air These examples illustrate the 
way in which it may be necessary to ignore our customary classifi- 
cation of things, and brmg together, upon the strength of some 
identity which an analysis may have discovered in them, thmgs 
that we have habitually kept quite apart m thought It is equaUy 
necessary at tunes to distmguish thmgs which we have habitually 
classed together, if we are to make any progress in the investigation 
of them Rent furnishes a good instance The name is given 
equally to the sum which a man pays for the occupation of land, 
and to that which he pays for tl^e occupation of a building , as 
these are very commonly paid to the same person, as a lump sum 
is then charged for the two, and as the ordinary tenant in search of 
a dweUmg is prepared to pay so much for accommodation, but 
indifferent to the question whether the owner considers his charge 
to be based on the value of the house or of the site it stands on, it 
follows that most of us find no inconvemence m this double use of 
the word The farmer who has to consider separately what the 
land he farms is worth to him per acre, and what the value of the 
homestead is to him, is more or less aware of the ambiguity ; but 
the pohtical economist, when he comes to consider the causes that 
determme rents, is bound to distmguish house-rent and ground-rent 
by name Indeed untd that is done, his mvestigation will make 
no progress ; for the two depend upon quite different conditions. 
The rent of a house, apart from any special history or sentiment, 
depends chiefly on the cost of budding another like it, and the current 
rate of interest on money m the country at the time , but land 
cannot be produced as it is wanted, and this natural limitation of 
supply may give to a particular piece of land, in virtue of its fertihty 
or its situation, a rentable value that depends mamly on its supe- 
riority m those respects over other land which cannot be dispensed 
with for cultivation or for budding, and only very slightly and 
remotely, if at all, upon the circumstances which regulate house-rent. 

The process of discovermg identities between things in which we 
commonly ignore them, and that of discovering differences between 
thmgs which we commonly take for the same, very generally involve 
one another * We perform as it were a mental re-groupmg ; and m 

' Cf. pp. 471-473, infra. Of course the oxygen need, not be atmospherio 
oxvgcn. 

- Thus economists have followed up the above distinction between house- 
rent and ground-rent (or economic rent) by grouping with the latter, under 
the name of quasi-rente, various other differential advantages, not super- 
ficially recognizable as of the same kmd, such as what the abler entrepreneurs 
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the act of bringing together what we had hitherto only distinguished 
we most probably break up or find distinctions m the groups from 
which members are brought together But in a given case one 
aspect may be much more prominent than the other ; and Bacon 
has observed ^ that some men have a greater capacity for the one 
kind of work than for the other, insistmg (like Plato before him) 
on the necessity of noting, in the mvestigation of nature, both the 
resemblances and the differences that are ordmarily overlooked. 
Analysis is at the bottom of each process, for until we have distm- 
guished the various characters of things, we have not discovered the 
bases on which to compare them It must be added however that 
analysis may be of great importance, yet without leadmg to any 
act of fresh classification, when we want primarily to know the 
circumstances under which a phenomenon occurs 

These remarks will mdicate generally the nature of the work 
involved in the performance of the two tasks above mentioned ; 
namely, in determimng precisely the phenomenon we have to study, 
and m distmguishmg and detecting the various circumstances under 
which it occurs, or under which it fails to occur when perhaps we 
should have expected it It is sufficiently obvious that without 
performing them we should hope in vam to discover causal con- 
nexions by way of induction If we have no precise or exact 
conception of what is to be studied, or have not (as one might say) 
duly determmed it, we may examine instances that we ought to 
ignore, and ignore instances that we ought to examme. The result 
of the former error will be that we shall try to make our theory as 
to the cause of x consistent with the facts of the occurrence of a 
different phenomenon y and the result of the latter, that we may be 
ignorant of facts which might throw great hght upon the cause of x. 
The necessity of makmg a correct enumeration of the circumstances 
under which a phenomenon occurs, before asking with which of 
them it is causally connected, needs no comment ; nor is it less 
plain that, if the question is to be answered, we need equally to 
recogmze the circumstances, where they occur also in the absence 
of the phenomenon. 

But though this work is so necessary, it is impossible to give 
any rules for the efficient dispatch of it. Famihanty with a science 
may help a man to perform it m the investigations of that science, 

enjoy over their competitors, or some buyers and sellers over others forced 
to do bnsmesB at the same price. ^ Nov. Org. 1. 66. 
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teaching him the sort of thing to look for, and the sort of way in 
which to look for it Yet the sagacity upon which the discovery 
of new truth depends docs not come to most men even by such 
familiarity. The logician’s busmess at any rate, since he cannot 
teach men to do it, is to make them realize the part n Inch it plays ; 
and one or two further examples may be given with that object. 

A research v hich has been so frequently cited m works on Induc- 
tion as to become almost a stock instance will serve this purpose 
— ^Wells’s Theoty of Dew Dew, as is now pretty generally know, 
does not rise but falls the atmosphere can hold water in suspension 
in the form of vapour, but the amount depends upon the tempera- 
ture of the atmosphere, and increases with it. If the atmosphere 
IS suddenly chiUed, it precipitates such a portion of the moisture 
which it holds as exceeds the saturation-pomt, or maximum it can 
hold at the temperature to which it is reduced It may be chilled 
in various ways One is the contact of a colder surface, on which 
the moisture is then precipitated , another way is by the inrush of 
a heavier and colder current another is by radiation to the sky, 
and the degree to which that takes place depends partly on the 
amount of cloud about, partly on the substance, surface-form, &c , 
of the body itself , and a sheet or other coveimg stretched over the 
ground acts m the same sort of way over a small area, though with 
more effect over that area, as the clouds spread out over the earth. 
This precipitation of moisture held m suspension m the air is seen 
not only when dew falls ; when warmer weather comes after a frost, 
particularly if accompamed by ram, the cold surface of a stone wall, 
if pamted or otherwise not porous, dnps with the water it has 
extracted from the air which its contact chills In the same way 
cold spring water poured into a glass in summer will chill the outside 
of the glass, so that water is deposited on it from the air without : 
and when hot water is poured mto a glass without fiUing it, and 
sends its vapour mto the air above, some of this vapour bedews the 
intenor surface of the glass above the water-level, until this portion 
of the glass has acquired by conduction the temperature of that 
below it Now our present business is not with the reasomng by 
which Wells showed the deposition of dew to depend upon a relation 
between the temperature of the atmosphere and of the body on 
which the dew falls, taken in conjunction with the degree of satura- 
tion of the atmosphere at the time. But it is plam that he could 
never have done this, if he had not taken note of all the above 
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points, the material and texture of bodies, as afiectmg then* surfaee- 
temperature, the clearness or cloudiness of the nights on which he 
looked for dew, the conditions of air and wall when the latter drips 
with moisture, and so forth It would have been vam to observe 
that one body collected more dew and another less, unless their 
roughness and smoothness were noted, as well as their substance : 
or that on some mghts there was heavy dew and none on others, 
unless the saturation of the atmosphere were considered as well as 
its temperature. And similarly, it was necessary that he should 
get a right conception of the thing called dew that he proposed 
investigating There are days when everythmg grows damp from 
a moist fog hanging in the air It would not have been unnatural 
to take this for a phenomenon of the same nature as dew-fall, and 
to overlook such things as dripping walls and moisture-frosted 
tumblers. Yet the mistake would have put the enquirer altogether 
o£E the scent 

Curative effects of different kmds are exhibited by certam waters. 
To the eye many of the waters are mdistmguishable ; and if the 
palate detects a difference, yet it would not be found possible to 
connect efficacy m particular complaints with particular flavours 
according to any exphcit and mvanable rule. It is plain that no 
progress can be made unless the various diseases are described not 
merely by their more obvious symptoms but by reference to the 
physiological character involved and the water chemically analysed, 
so that one may know each separate ingredient, and the diSerent 
proportions in which they are present in different cases Agam, the 
bacteriological theory of disease would never have been formulated, 
until the bacteria themselves were found — bodies so small that before 
the construction of powerful microscopes their presence was of neces- 
sity overlooked , and when one hears of pathologists endeavourmg 
to isolate the microbe of some particular disease, one realizes how 
impossible it is, without the prelimmary work of distmguishmg the 
circumstances, to apply the ‘ canons of mduction ’ to any purpose. 
Or suppose that an enquiry is undertaken not into the physiological 
cause of a disease, but mto the causes of its dissemmation, either 
generally or on some particular occasion . let the disease, for 
example, be malaria Malaria was long supposed to be contracted 
from the exhalations of the ground ; and it was true that many 
malarious districts were marshy, and that persons who avoided the 
swamps at dusk and dawn seemed less liable to be infected ; but it 
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was not until it was noticed that such districts were infested with 
mosquitoes of a particular species, and it occurred to some one to 
connect this circumstance w ith the communication of the disease, that 
false behefs were exposed and the true law of the matter established. 

The last remark suggests a transition to the next prehmmary 
operation that we may notice — the formation of hypotheses. 
Much has been written upon the question whether Logic can lay 
down any rules by which the formation of hypotheses should be 
controlled ; but beyond offering the somew hat obvious and quite 
general considerations that an hypothesis must contam nothmg 
inconsistent with prmciples which thought finds necessary, and that 
it must be such from which we can reason to consequences that 
should be found m one set of circumstances or another if it were true, 
it does not seem that Logic can be of any more service here than in 
the performance of the work of analysis. It would be an illegitimate 
hypothesis on the part of a bank clerk confronted with a small 
discrepancy m his books, to suppose that on this occasion two and 
two made three , but a petty theft on the part of the Prmcipal 
Manager, though very hkely a foohsh hypothesis, would not be 
logically illegitimate On the other hand, the hypothesis of angeho 
mtervention, though there is nothmg mconceivable in the existence 
of angels, would not be a legitimate way of proposing to account for 
the event ; for there is no use m attributmg phenomena to causes 
whose existence, and mode of action if they exist, we have no means 
of ascertaimng , smce such hypotheses can never be brought to the 
test of facts It is obviously more reasonable to go on tryung to 
account for them by ascertamable natural causes in the hope of 
bemg able to connect them by general principles with other observ- 
able phenomena, than to abandon that hope at the outset and mvoke 
the agency of bemgs whose existence cannot be empirically verified ; 
so that although we can hardly pronounce it logically mconceivable 
(however repugnant to scientific hopes) for the phy^sical order so 
to depend on something beyond itself as to make it impossible to 
account for a particular natural event by reference solely to other 
natural events preceding it, yet we mat/ on logical grounds pronounce 
it unscientific *■ . i. e it is seen to be unscientific ^ not in virtue of any 
special knowledge of the particular science to which such hypothesis 
belongs, but m virtue of our general appreciation of the aim of any 
science, and of the logical conditions under which that aim can be 
^ Or at any rate non-soientifio 
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realized And this is perhaps what Mill really had m his mind when 
he said ^ that ‘ It appears, then, to be a condition of the most genu- 
inely scientific hypothesis, that it be not destined always to remain 
an hypothesis, but be of such a nature as to be either proved or 
disproved by comparison with observed facts ’ It should be of such 
a nature that observable facts, if we could find them, might prove 
or disprove it® i e. it should not appeal to the agency of causes 
(hke the intervention of an angel®, or the influence of the orgamc 
type as a whole upon the growth of the individual organism) of 
whose presence we can have no independent evidence, and whose 
nature w'e are not able so to ascertam as to determine deductively 
how they must act li they are present , for wnth the agency of such 
causes as these any facts are equally compatible ; and thus they 
furmsh no explanation why the facts are so and not otherwise. For 
this reason, as Bacon said, in looking for the causes of things m 
nature Deum semper excipimus * and Laplace, when Napoleon 
observed to him that there was no mention of God in his Micanique 
celeste, rephed that he had no need of that hypothesis But that 
an hypothesis should be of such a nature that observed facts will 
ultimately either prove or disprove it, and not merely might ulti- 
mately do so, seems a condition quite impossible to lay down We 
cannot tell the future in these matters , how long may an hypothesis 
be destined to remain an hypothesis without prejudice to its genu- 
moly scientific character ’ The ultimate destruction of life on the 
earth is assumed by science , for human minds, an hypothesis which 
is not proved or disproved before that date will always remain an 
hypothesis. We cannot suppose that its scientific character, when 
it is made, is to be estimated by the prospect of its truth bemg 
definitely ascertained a few years, or even a few myriads of years, 
earlier or later Darwin, in the Origin of Species,^ writes as follows • 
‘ As the embryo often shows more or less plainly the structure of 
the less modified and ancient progenitor of the group, we can see 
why ancient and extmet forms so often resemble m their adult state 
the embryos of existmg species of the same class. Agassiz beheves 

^ System of Logic, III xiv. 4 

^ Facta, as we have seen, cannot prove an hypothesis by their agreement 
With it, except so far as at the same tune they disprove its rivals by their 
disagreement 

® Cf Newman’s Parochial and Plain Sermons, vol ii. Sermon xxix, on The 
Feast of St. Michael and all Angels. 

* De Pnncipiia atque Originibus FUis and Spedding, III p 80. 

° Origin of Species, o, xiv, 6th ed. p. 386. The itahos ore mine. 

1779 H h 
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this to be a universal law of nature ; and we may hope hereafter to 
see the law proved true. It can, however, be proved true only in 
those cases m which the ancient state of the progenitor of the group 
has not been wholly obhterated, either by successive variations 
having supervened at a very early period of growth, or by such 
variations havmg been inherited at an earlier stage than that at 
which they first appeared. It should also be borne in mind, that 
the law may be true, but yet, owing to the geological record not 
eztendmg far enough back m tune, may remain for a long time, or 
for over, moapable of demonstration ’. But that the rule m question 
is an universal law is a scientific hypothesis. 

An h3q)othesi3 then must be thinkable \ consistently with the 
fundamental assumptions of the science which makes it, and it must 
be one whose consequences, if it were true, we can determme by 
reasomng but we cannot restrict, withm these hmits, the freedom 
of scientific hypothesis. What is important is that men should be 
cautious not in framing but m testing hypotheses The publication 
of every wild conjecture is undesirable , but it would be equally 
undesirable that a man should never entertam an hypothesis which 
contemporary opmion could pronounce wild. Darwm said that he 
had framed and abandoned many an hypothesis which he would be 
ashamed to avow he does not imply that he was ashamed to have 
framed them The best control over the hcence of the imagmation 
is exercised by special knowledge The man who knows most 
about any department of nature will see most readily what hypo- 
theses are foohsh m that department, just as m such practical 
matters as legislation the best critics of a bill are those who have 
experience of the afiairs with which it deals. 

^ Lotze would explain this by saying that our hypotheses must confoim 
to our postulates. He draws a distinction {Logic, § 273) between a -postulate 
as ‘ an absolutely necessary assumption, without which the content of the 
observation with which we are dealing would contradict the lavs of our 
thought ’, and an hypothesis as ‘ a conjecture, which seeks to fill up the postu- 
late thus abstractly stated by specifying the concrete causes, forces, or pro- 
cesses, out of which the given phenomenon really arose in this particular case, 
while in other cases maybe the same postulate is to be satisfied by utterly 
different though eqmvalcnt combinations of forces or active elements ’. One 
should add, that m saymg that an hypothesis must be thinkable consistently 
with the fundamental assumptions of the science which makes it we are enlarging 
as well as icstncting the liberty of the mind m framing them. We restnet 
it to something which the facts of experience might test , but the fundamental 
assumptions of a science may be metaphysically untenable, and we enlaige it 
to extend to all which these assumptions cover, however it may be ultimately 
impossible to think the facts in terms of them. 
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It is clear that every causal connexion presents itself at the out- 
set in the light of an hypothesis, to the mind to ■which it first occurs 
The framing of the hypothesis may sometimes be very simple, 
though the proof of it may be very difficult If we know exactly 
what persons were cognizant of a secret which has been betrayed, 
it IS easy to say that one of them must have betrayed it ; and so far 
there is no hypothesis; hypothesis begins so soon as we ascribe 
the offence tentatively to any one of them, and in this there is not 
the least dif&culty , but a proper test of it may be impossible. 
Whereas hero, however, aU the alternatives are before us, and in the 
abstract any one of them would equally fit the facts, because it is 
simply a question of connectmg an event x with one of a number of 
conditions ab c, about which we do not know enough to say that it 
might not be connected with any one of them . yet commonly it 
happens that the facta which an h 3 q>othesia has to fit are more or 
less elaborate ; and then the framing of it is not such a simple matter 
as the pairing off of two terms a and x. Take for example the ques- 
tion of the authorship of the Acts of the Apostles , if that book must 
have been wntten as it stands by one of the recorded compamons 
of St Paul’s journeys, it is a simple thmg to say that the author 
may be Luke, or may be Silas although it need be by no means 
a simple thing to decide between them But if that is not necessary, 
if the book may be of late date, and contam the work of several 
hands, very compheated and elaborate hypotheses will be possible. 
We have a large number of facts to co-ordinate ; and the assump- 
tions by which we connect them must all be mutually coherent. 
Historical criticism presents many problems, where no hypothesis 
IS free from difficulty ; and though doubtless a problem must have 
a solution, yet an ignorance of some details, and very likely the 
erroneous accounts that we have received of others, may leave us 
permanently unable to find it And the penetration and mgenuity 
of the historian are shown m such cases m devising as well as in 
testing hypotheses ; indeed the two operations cannot be kept 
altogether distinct : for when our knowledge of the concrete detail 
of events is considerable, the process of framing an hypothesis to fit 
them all is itself a process of testing. Now what is true in history, 
where upon the whole ^ our business is rather to determine events 

^ Upon the whole, because the historian has often to lediscover piinciples — 
constitutional, legal, social, or economic , and history advances by changes 
in men’s way of conceiving the lelations of past facta to ono another as well 
os by changes in their view of what the facts were. We no longer beheve 

Hh2 
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in conformity with acknowledged principles than to determine 
prmciples in accordance with empirically ascertained events, is true 
also m science, of whose busmess the latter would be the more 
accurate description Scientific hypotheses consist for the most 
part not in the mere coupling m the mind, as cause and efiect, of 
two insulated phenomena (if the epithet may be allowed) but in the 
weaving of a large number of phenomena into a coherent system by 
means of pnnciples that fit the facts In the framing of hypotheses 
therefore we are called upon to regard facts in new waj's and to 
suggest not simply that certain facts are connected, but how, or in 
accordance with what principle, they are connected And this often 
involves a radical transformation in our way of looking at the facts 
themselves ; for a fact is not such an easily ascertainable thmg as 
the language we sometimes use might seem to imply In a sense 
facts are stubborn . in another sense they are pliant to our thought. 
They are stubborn so far as we have rightly apprehended them ; 
but what we call fact is largely matter of inference and interpre- 
tation, performed often unconsciously, and often erroneously , there 
IS room here for re-mterpretation, m accordance with the require- 
ments of the rest of our knowledge, and so far as what are called 
facts lend themselves to this they may fairly be called phant It 
would have been called a fact, for example, m the days before 
Copernicus (though some of the Greeks had questioned it) that the 
sun went round the earth , but this was only an mterpretation of 
observations which we now see to be equally compatible with the 
earth’s revolution round the sun It would have been called a fact 
that species are fixed and immutable ; and it is the case that they 
breed so true upon the whole m any one generation as to make that 
a fairly accurate statement for practical purposes Yet we have 
learnt to see that this comparative stabihty is consistent with any 
degree of modification over long enough periods of time. These 
mstances will be enough to show how the familiar facts take on a new 
appearance m the light of new theories. 

Now some new theories or hypotheses are, as we all know, more 
far-reachmg m their effects than others ; for some are much more 
general, and apply to a much larger number and variety of facts. 
Their introduction marks an epoch in the progress of science ; and 
Whewell attached more importance to the frammg of such hypo- 

m William Tell; but the Patriarchal Theory has also changed our views as 
to the relations between the individual and the State in some ancient sooietiea 
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theses than to any other of the operations connected with inductive 
reasoning Indeed he held that this step was the induction , and 
that the history of the inductive sciences could be represented as 
the preparation, elaboration, and diffusion of successive hypotheses 
each more adequate to all the facts of a science than its predecessors. 
He did not use the word hypothesis very prommently in this con- 
nexion , he preferred to speak of conceptions and what he called 
the colligation of facts by means of appropriate conceptions ^ was in 
his view the essence of mduction The new conception, however, 
is always put forward at first as an hypothesis, and only accepted as 
coirect for its superior success in co-ordmating facts This work of 
‘ colligation ’ therefore must not be regarded as somethmg distmct 
m its nature from the framing of h3rpotheses it is rather a special 
and important case of it, where the hypothesis, instead of merely 
connecting facts in a more or less famihar way that leaves our view 
of the system to which they belong very much what it was before, 
involves a profound and far-reachmg change in our view of the 
system and so also of the facts themselves Thus the suggestion 
that malaria is commumcated by the bite of the Anopheles mosquito 
neither altered seriously our notion of the nature of that insect 
(though it altered our practical attitude towards it m a way by no 
means favourable to the numbers of Anopheles) nor introduced any 
new way of conceiving disease , for the bacteriological theory of 
disease had already been applied to many other fevers But the 
first suggestion that a disease depended on or consisted in the pre- 
sence and multiphcation of some specific noxious baciUus m the 
blood altered profoundly men’s view of what many a disease is, 
of how it was communicable or curable, and of the whole economy 
of hvmg nature In the relation of this ‘ colligation ’ to the general 
framing of hypotheses we have an instance of the difficulty of distm- 
guishing sharply the diSerent operations of thought which logicians 
have enumerated as prehmmary (though by no means subordmate) 
to such apphcation of the rules on which inductive reasoning rests 
as we exammed m the last chapter. 

A somewhat unprofitable controversy arose between Whewell 
and Mill as to the part which the * colh'gation of facts ’ should be 
regarded as playmg in mduction. While Whewell said it was the 
induction, Mdl said that it was improperly so called. Mill seems to 

* y. Nomm Organum £enovatum, Bk II. c. iv : Philosophy of Discovery, 
0. xxii. §§ 1-37. 
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have been influenced in part by thinking that an induction must end 
in establishing a general proposition, whereas it is possible to bind 
facts together by a new conception and so place them in a different 
bght and remterpret them, without apparently generahzmg ; he 
seems too to have considered that nothing in the v hole process of 
thought, by which general conclusions were reached from the 
examination of particular facts, ought to be called mduction, except 
what could be reduced to the form of inference or reasoning the 
rest was all subsidiary to induction But the operations of thought 
prehminary to the application of such rules as mductive reasonmg 
rests on are not subsidiary m the sense of being of secondary im- 
portance , and it would perhaps also be better to distinguish induc- 
tion as the whole proceos from the reasonmg employed in it. We 
might then agree with Whewell that in induction, i e the whole 
process of the ‘ interpretation of nature ’, what he called the ‘ colli- 
gation of facts ’ IS an operation of the very first importance, demand- 
mg higher and more uncommon powers of mind than inductive 
reasonmg , while we agree with kliU that it is not the inferential 
operation But if by induction we mean the inferential operation, 
then we shall have to say that this ‘ colligation of facts ’ is more 
momentous in the history of science than mduction , for most of us, 
as Bacon rightly said,^ would hght upon the use of the methods of 
inference to which Mill would restrict the name of induction, by our 
ordmary intelligence, without their bemg formulated for us , but 
few can originate the new conceptions that show order and intelli- 
gibility m a mass of facts 

The instance which served to illustrate the dispute will help to 
show what this ‘ colligation ’ is The Greek astronomer Eudoxus 
supposed the planets to move round the earth as if fixed m concentric 
spheres, with the ‘ fixed stars ’ m the outermost sphere When 
further observation showed that this was not so, because the planets 
were not always at the same distance from the earth, circles were 
substituted for spheres, and the centre of the circle m which a planet 
moved was supposed to travel on the circumference of another 
circle , these circles were conceived not as mere imagmary paths, 
but as physical entities actually revolving ; and it was possible to 
assign such a radius and rate of revolution to them as would account 
for the planet fixed upon the outer circle describing the path it does. 
This hypothesis had grown more and more compheated, as the mass 
^ Nov, Org. 1. 130. 
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of observations upon the movements of the planets had increased ; 
and though it was capable of application to the heliocentric no less 
than the geocentric theory, Kepler sought for one more satisfactory. 
After trying a large number of other curves, and rejectmg them on 
the ground that they did not agree with the observations, he at last 
discovered that the planet Mars — the primary subject of his investi- 
gations — moved in an elliptical orbit round the sun, which stood m 
one of the foci. Now the ellipse is here the appropriate conception 
which binds together into an umty the successive observed positions 
of the planet Mars Any position taken smgly must of course 
necessarily be on the circumference of that or any other curve , for 
any curve can pass through any pomt But he sought for a curve 
which would pass through all the positions , and he found that m an 
ellipse. There was mdeed nothing disjunctive m his argument. 
Other curves were rejected because disproved by the observations ; 
but the eUipse was accepted because the observations agreed with 
it, and not because no other curve would satisfy them. If it had 
suggested itself sooner, the others would not all have been tried. 
There are curves, of higher degree, that wih equally satisfy a hmited 
number of observations, and had they occurred to Kepler, he could 
perhaps have given no other reason for pref emng to accept the ellipse 
than an a priori preference for the simplest curve that would do so. 
It IS to be noted, however, that even here the critical matter was the 
t hink ing of an ellipse, and not the testmg its agreement with the 
facts . any one with the necessary mathematical trainmg could have 
done that, whenever the elhpse had been thought of And so it 
often IS, though not always, when the appropriate conception is 
a conception of causal relation : not always, because sometimes 
there may be as much difficulty or more m testing the conception 
than in thmkmg of it. To test it, we may have to deduce its conse- 
quences by some intricate mathematical calculus, as happened with 
the Newtoman theory of gravitation ; or to devise an experiment 
m which we may see whether the theoretical consequences of our 
conception occur. Great mathematical power or great mgenuity 
may be wanted here ; but the reasoning will be deductive. Yet 
even so, to mtroduce the appropriate conception is much ; new 
theories are scarce , mduotive reasoning, if the material were given 
aU ready prepared, is easy. 

An excellent example of the part which a new hypothesis may 
play m inductive enquiry is furnished by the Oxygen theory. It is 
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borrowed from Whewell,^ whose works afford many more It 
was for a time supposed that combustible bodies were combustible 
because of the presence in them of a peculiar substance, that escaped 
in the process of burning. This hypothetical substance was called 
phlogiston , and it m as very natural to think that one could see it 
escaping into the air wherever a fire was burning. When it was 
found that there was one air (or, as we should now say, gas) in -which 
bodies burnt readily, and another m which they would not burn at 
all, it was conceived that air could only absorb a hmited quantity 
of phlogiston m proportion to its volume , in the former it was 
supposed that there was no phlogiston, and it was called dephlogis- 
ticated air , the latter was supposed to be ahead}' saturated, and 
was called phlogisticated air accordingly The phlogiston theory 
received a shock when it was discovered that if a body w ere calcined, 
or reduced to ashes, m a closed vessel, the weight of the ashes was 
greater than that of the body before it was burnt This, however, 
was explained by supposing phlogiston to be a substance naturally 
hght, whose escape therefore left a body heavier — a view plausible, 
perhaps, when we remember how the sparks fly upward, yet really 
presenting great difficulties in relation to the theory of gravitation. 
The great French chemist Lavoisier, however, conceived the facts 
in a new way. he conceived that, w'hen a body burned, what hap- 
pened was not that a substance naturally light escaped from it into 
the air, and so left it heavier , but that a substance naturally heavy 
was withdrawn from the air and combined with the burmng body ; 
burning m fact was a process of what w e should call chemical com- 
bination ; and Lavoisier supported his theory by sho-wmg that after 
the calcination of a body in a closed vessel the air in the vessel was 
hghter by the same amount by which the ashes ere heavier , this 
observation perhaps was not conclusive, if the phlogiston had 
earned its natural levity into the air , but the new way of conceiving 
the facts accorded far better with the general theory of gravitation. 
The substance thus withdra-wn from the air in burning he called 
oxygen , and oxygen now took the place of dephlogisticated air ; 
while phlogisticated air, instead of being conceived as the same air 
saturated with phlogiston, was conceived to be a different substance 
from oxygen, incapable of entermg into those chemical combmations 
which constituted burning This substance was now named azote, 
and afterwards mtrogen. Lavoisier further shoved that oxygen 
^ Whewell, Hist, Ind. Sci., vol. id. Bk. XIV. co. 4-7. 
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was withdrawn from the air and chemically combined with other 
substances not only in burmng but also m the famihar process of 
breathing, and m the rusting or oxidation of iron, which could rust m 
water also because oxygen was present there as well ; and thus his 
new conception, that burning was really a process of chemical com- 
bination between a substance in the atmosphere, which he called 
oxygen, and the substance of the body burnt, served to throw light 
equally on processes at first sight quite remote from burning In 
this example, therefore, we have as it were a ‘ colligation ’ of two 
kinds : primarily, in so far as a large number of facts about burning 
were all rendered consistent with one another and bound together 
by the help of this new conception of what goes on when a body 
bums ; secondarily, in so far as that conception was shown to be 
apphcable to other phenomena as well as burmng, and they are 
therefore brought under the same explanation with it. It may be 
worth while to give one more example of the transforming and 
connectmg power exercised by a new and appropriate conception 
upon a multitude of facts, in the biological theory of Evolution, 
or the modification of species through natural descent We are 
not for the moment concerned with the question whether the only 
agency m determining such modification is Natural Selection. The 
theory of Natural Selection, as a theory of the way in which modifi- 
cations have, not indeed originated, but been established when they 
had once arisen, teaches that m each generation individuals vaiy 
more or less in colour, size, structure, &c , from their parents ; that 
some of these variations are useful to their possessors under the 
circumstances in which they hve ; who wiU therefore, m the con- 
stant struggle for existence going on in the world, have an advantage 
over less fortunate competitors , so that those individuals who 
happen to possess ‘ adaptive ’ variations will survive and propagate, 
while the less well-adapted uiU perish , and thus species are brought 
into and kept in conformity with the conditions under which they 
have to hve. Now there is not complete agreement among biolo- 
gists either as to the extent to which the pecuharities of difierent 
species of plant or ammal are adaptive, or as to the extent to which 
those that are adaptive can be accounted for by the theory of Natural 
Selection alone ; though there is no doubt that the doctrme of 
Evolution won its way through the success of the prmoiple of 
Natural Selection in accounting for at any rate a vast number 
of adaptive structures, instmcts, and colourmgs. But the doctrine of 
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the Evolution of Species, or their modification by descent, as opposed 
to their special creation in immutable form, does not stand or fall 
with the view that Natural Selection is its exclusive modus operandi. 
This dootrme has brought into mtelligible connexion with one 
another vhole departments of fact. It explains the various and 
intricate relations of hkeness and unlikeness between different 
species of the same genus, different genera of the same family, 
different famihes of the same order, &c , it explams why the same 
structural plan is observed in many cases where the function of some 
part of the structure has been lost or altogether altered and why 
it IS that where their Ido requires the performance of the same 
function in groups otherwise very remote morphologically from one 
another, we find the function fulfilled by such very different means 
as are, for example, the wmg of an insect, of a bird, of a bat, and of 
a flymg-fish. Again, it explams the divers series of f ossd forms and 
accords with the facts of embryology, such as that the embryo of 
a given vertebrate only gradually develops the more distinctive 
specific features, and at an earher stage is very httle distmguishable 
from the embryo belongmg to a different genus or family , for the 
characters which appeared later in the course of evolution and 
supervened as it were upon a simpler structure appear later in the 
growth of each subsequent individual of the same more complex 
type, and supervene upon the simpler structure there ^ Agam, it 
explains the facts of geographical distribution, such as that the 
degree of affinity between species is much greater when they inhabit 
a continuous area, than on either side of a geographical barrier ; and 
that the barriers on either side of which the difference is most 
marked are not the same for every kind of orgamsm, but are for 
each kmd those which would offer the most effective obstacle to the 
migration of that kmd — high mountam ranges in the case of land 
ammals or fresh-water fish, wide stretches of open sea in the case of 
certain salt-water fish, and so forth or such facts again as this, 
that ‘ wherever there is evidence of land areas havmg been for 
a long time separated from other land areas, there we meet with 
a more or less extraordmary profusion of unique species, often 
running up into unique genera’.* All these facts, and many 
others, for which upon the old b3^othesis of the special creation 

^ Cf. on this the interesting appendix by Professor H. H. Turner in The 
Laws of Heredity, by Dr. Archdatl Beid. 

* Bomanes, Darwin and after Darwin, i. 236 et oL 
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of immutable species it is impossible to suggest a reason or a 
motive, fall into bne upon the hypothesis of modification by 
descent, and are bound together by that conception as common 
consequences 

We have now considered some of the most important operations, 
without which inductive reasoning would be powerless to advance 
inductive science One or two others may be noticed It may 
seem unnecessary to mention the obaervation and registration of facts ; 
yet that is no small part of the work that has to be performed 
before we are m a position to tell how phenomena may be supposed 
to stand related in the way of cause and effect. Every lawyer 
knows how hard it is to make an uneducated witness distinguish 
rigidly between what he has observed, and wbat he has been led 
thereby to suppose was happemng And scientific observers have 
to be tramed to be accurate in thus distinguishmg, alert in noticing, 
quick in selectmg what is new and mstructive, and, where observa- 
tion IS of something confused or famt (as often with a microscope) 
mtelligent in disentangbng or mterpretmg In such matters 
practice and instruction will do little without natural aptitude. 
But whatever the aptitude, it is found that there are certam constant 
errors of observation to which different men are differently bable. 
One man will regard as synchronous two sounds between which 
another will detect a slight interval of time ; one man watching to 
record the moment when the image of a star touches a hue will make 
the record just before, another just after contact, and so forth The 
experience of these tendencies to error has led to the estabhshment 
for different observers of what is called their ‘ personal equation ’ ; 
i e their observations are corrected by a co-efficient which is based 
on examination of the direction and amount of error to which they 
are severally bable As no extension of self-recordmg apparatus 
wiU do away with the necessity for men to observe and record at 
certam pomts, and even the records of the apparatus need observing, 
it is clear that m the last resort the average error to which one 
man is subject in observing is to be ascertained through the 
observations of another man with a personal equation of his own, 
and hence the problem is mtiicate, and the theory of error has 
become a difficult branch of largely mathematical reasoning Agam, 
the registration of facts, where they are many and their relations 
complex, IS not a simple matter We must not ignore the value of 
the mechanical aids that can be given in tabulatmg, cataloguing, 
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indezmg, &c ; but more important are formulae which enable us 
to record m brief collective statements what is relevant to a parti- 
cular enquiry m vast numbers of ob'^ervation'! A simple and 
famihar instance of this is furnished by an average , for certam 
purposes to know the average of many observations is valuable, 
where an enumeration of each detailed observation would only 
confuse But we have to consider carefully where an average is 
enough, and where it is not Thus the average age of women at 
marriage is an important figure m relation to a country s hirth-rate , 
hut the average rainfall of a country is very uninstructive unless we 
know how it is distributed m places and j ears There are however 
more elaborate and difficult devices than averages for reduemg to 
manageable formulae what is relevant in a mass of observations, 
such as the ‘ co-effieient of correlation ’ w hich attempts to measure 
how closely the changes m one variable accompany the changes in 
another — e g m the corresponding right and left parts of animals 
bilaterally sj mmetrical, m the size of parents and offsprmg, m the 
pnee of corn and the birth-rate Here too mathematical problems 
arise for solution And geometrical methods of registration may 
also be useful In many enquiries where the collecting and tabu- 
latmg of statistics is a necessary preliminary to the apphcation of 
the rule that nothmg can be the cause of a varymg phenomenon 
which does not vary proportionately with it, the most helpful way 
of exhibiting the facts is by plotting curves or ‘ graphs ’ ^ What 
was mcidentaUy referred to on p 471 ^ is also of importance — the 
devising of experiments by which to test whether a phenomenon is 
present or absent, variable or constant, as it should be if its cause 
were what we take it to be If it be supposed, for example, that 
spint-rappmg is really produced by ‘ crackmg ’ the joints, it wiU be 
necessary not only to show that a man can produce such noises that 
way, but to devise conditions under which one may be certam that 
the joints cannot be ‘ cracked ’ without its bemg detected, and see 
whether the ‘ spirits ' still continue to rap ® This is comparatively 
simple , but all the resources of mathematical reasoning and 
mechamcal mgenulty are sometimes needed to determine and con* 

^ Cf infra, p 562 

‘ The other process, of mathematical calculation, there referred to, falls 
rather to be considered later ; as belonging to a stage of science in which 
deductive reasoning plays a larger part than in the application of the rules 
discussed in the last chapter. 

■ V. Podmore’s History of Modem Spirituahstn, L 184, 186. 
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struct the apparatus required for the conduct of an experiment that 
shall put a theory to the test 

This is perhaps enough to say upon the present subject. There 
are other tasks set to our thought in science, which are of great 
importance to its development , but we have been concerned 
especially with those that are presupposed m inductive reasoning. 
The help afforded to the ‘ interpretation of nature ’ by a well-chosen 
armoury of technical terms, great as it is, is not confined to the use 
of inductive reasomng And account has been taken of abstraction 
in what was said of analysis and hypothesis and the formation of 
conceptions. By abstraction we mean considermg some special 
feature of the concrete fact, in mental separation from all with which 
it IS Gombmed in its existence. It is between feature and feature 
that we strive to trace connexion The tangle of things changes 
from moment to moment Not until we pick it to pieces are we able 
to see what in one state of it determines what in another Every 
common term involves some degree of abstraction ; but in science 
we have to break up what m daily hie we treat as a single matter, 
and to consider by itself, or in abstraction, that which had not 
hitherto been specially noted and distinguished in the totahty of 
some comparatively complex nature. 



CHAPTER XXII 


OF NON-RECIPROCATING CAUSAL RELATIONS 

Ik what has been so far said with regard to the process of induc- 
tively determining the cause of a phenomenon, it has been for the 
most part assumed that the cause, whatever it is, reciprocates with 
the phenomenon studied ; i e. that not only does the phenomenon 
occur whenever the cause is present, but that the cause must be 
present whenever the phenomenon occurs ; so that you may safely 
argue from either to the other, as m geometry you may equally infer 
that a triangle is equilateral from the fact that it is equiangular, 
and that it is equiangular from the fact that it is equilateral 

But we often speak of one thing as being the cause of another, 
where this reciprocal relation by no means obtains. We say that 
drunkenness causes ciime, although many people get drunk without 
committmg crime, and many people commit crime without gettmg 
drunk. And in some of the examples of inductive reasoning given 
in previous chapters, the cause found was not a reciprocatmg cause. 
The appearance of congenital epilepsy m gumea-pigs was shown to 
be due possibly to a wound producmg epilepsy m the parent , yet 
it was not alleged that the production of epilepsy by these means 
m the parent was always followed by the appearance of epilepsy m 
the ofEsprmg 

It was said that the inductive proof of the cause of a phenomenon 
rested on an understandmg of the causal relation ; for nothing that 
docs not stand to the phenomenon in such relation as a cause should 
can be the cause of it , and it is by eliminatmg all alternatives that 
its cause is inductively estabhshed. Our account of cause assumed 
that it reciprocated with its efiect. But if it does not, we clearly 
have no right to ehminate whatever fails to reciprocate. The 
admission that there are non-reciprocating causal relations may 
seem therefore to invahdate reasoning that starts with the assump- 
tion that cause and effect reciprocate. 

This difficulty has been postponed till now, partly that the expo- 
sition of the subject might not be unduly complicated : but also. 
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because the causal relation is really, and m its strict sense, reciprocal, 
and without understanding that first, we could never render non- 
reciprocating causal relations intelligible to ourselves. Properly 
speakmg, to give the cause of anything is to give everything neces- 
sary, and nothing superfluous, to its existence Nevertheless we 
should often defeat our ends, if we gave precisely this ; if our object 
in seeking the cause of a thing is that we may be able to produce or 
prevent it, and if something is necessary to its existence which is 
a property of a thing otherwise superfluous, it would be of no use 
to specify the property necessary unless we also specified the other- 
wise superfluous thmg in which it was found ^ Even though we 
have no such practical purpose, so long as we do not know what 
thmg contributes, m the property which it possesses, the factor 
necessary to the efiect, we can hardly be said to understand com- 
pletely the production of the effect Hearmg at a distance, for 
example, depends on the transmission of certain vibrations through 
an elastic medium , the necessary elasticity is a property of the air ; 
and therefore we can hear at a distance m the air, while if there is 
a vacuum mterposed between the sounding (i e. the vibrating) 
body and the ear, the transmission of the sound is prevented. It is 
true that, except m respect of its elasticity, air is quite superfluous 
so far as hearmg at a distance is concerned , not air in the concrete, 
but that property in abstraction, is one of the conditions that make 
up the reciprocatmg cause of hearing at a distance. But an elastic 
medium cannot be just elastic and nothmg else besides ^ We want 
to know what possessed of the necessary elasticity is present when 
we hear at a distance ; nor could any one, without knowmg that, 
prevent the transmission of sound by removing the elastic medium ; 
for he would not know what to remove. 

We may pursue this illustration a httle further. It might be 
shown inductively that the intervening air was the cause of the 
transmission of sound ; indeed it was shown inductively, by the 

^ e g. it may be the texture of pumioe-stone that fits it to remove luk- 
stains from the skin ; but it would be of more use to tell a man with inky 
fingers to get a piece of pumice-stone, than to give him a description of 
the fineness of texture wluch would render a body capable of making his 
fingers clean 

^ It IS ]ust the fact that we know no more about the ether than its form 
of elasticity which makes the conception of it somewhat unsatisfactory ; 
and led the late Lord Salisbury, in his Presidential Address to the Biitish 
Association at Oxford in 1894, to say of it that it merely ‘furnishes a 
nominative ease to the verb to undulate \ 
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help of a well-kno\^ii experiment And speaking loosely, it is true 
that from the presence of air it can bo inferred that sound will be 
transmitted, and reciprocally, fiom the transmission of sound, that 
air mtervenes Yet neither inference is quite safe The first is 
only true with qualifications the distance must not he too great in 
proportion to the loudness of the sound, and so foith The second 
may he altogether false , for sound can be transmitted through 
w ater, or (w ith the help of a telephone through a vacuum And 
in this case the reason is that the elasticity is provided in some other 
way than by means of a contmuum of air We saw that, except 
m respect of its elasticity, air was superfluous but w e could not get 
the elasticity alone Now w e find that there are other elastic media 
which will serve, and the elasticity may be provided by them An 
elastic medium is what is wanted , but divers things w lU supply the 
w ant They are alternatives, and none of them exclusively recipro- 
cates w ith the effect , for the effect may be produced by the help 
of any one of them, so that the occurrence of the effect does not 
prove that any one more than another is producing it But their 
common property of providing an elastic medium does reciprocate ; 
sound cannot he transmitted without that 

There is, then, alwa} s a reciprocatmg cause , but it is not alw ays 
most instructive to state only that And very often that lo not 
what we want to know There are several reasons for this 

In the first place, though the object of a science is to discover 
strictly umversal propositions, and though in most sciences " these 
mvolve relations of cause and effect, yet as a science advances, its 
problems often take a different form than that of an enquiry after 
the cause of a given phenomenon We may start with something 
that seems comparatively simple , and, as we pioceed, may find 
that it depends upon a number of conditions bemg combined to- 
gether, each of which can be fulfilled m a number of ways, but none of 
them without much that is superfluous or irrelevant to the produc- 
tion of the precise effect in question , each is an mcident of some 
complex event, or mvolves a property of some concrete thing, like 
the elasticity of am m the transmission of sound. To state in abstract 
form the conditions that must be satisfied, without mdicatmg 

^ The elasticity of the aii is employed also in the telephone but not 
continuously It is hardly necessary for the present purpose to go into the 
detail of the apparatus. 

* Not m any branch of purely mathematical study ; nor elsewhere where 
we are not concerned with change. 
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the kind of thing or event in which such conditions can be 
reahzed, is uninstructive , for it fads to explain by what the pheno- 
menon IS produced , yet to mention every thing or event m which 
the conditions might be realized would be an endless and unprofit- 
able task. Hence we alter the foim of our problem Looking upon 
the phenomenon as the complex result of many conditions, we 
attempt to determine not what assemblages of thmgs will produce 
the result, for many will do so, nor on what properties or incidents 
therein it depends ; but what is the principle of action in different 
things, in virtue of which any of them wdl serve equally among the 
conditions necessary to the production of the phenomenon For the 
reciprocating cause of a complex phenomenon we substitute as 
the object of our search the prmciple m accordance with which a 
certain hind of thing acts. Our problem is better expressed as that 
of discovering laws of nature, than causes. For example, we may 
ask what is the cause of the monsoons — that is, of the regular and 
periodic winds that blow steaddy in certam regions for one part of 
the year in one and for another in the opposite direction If we 
said that they were due to periodic alternations in the distribution 
of atmospheric pressure, it would not be very instructive ; for we 
really want to know what events, happemng m those regions, pro- 
duce these differences. Yet the events which contribute to deter- 
mine the deviation and direction of the monsoons are numerous and 
variable the exact combination of them difiers from year to year 
and from place to place, and produces corresponding differences m 
the result It is better therefore to take the things concerned m 
these events, by their kmds, smgly to point out the difference in 
power of the sun at any place according to the varying directness 
of its rays ; that the sea gives off vapour , that vapour absorbs part 
of the heat of the sun’s rays ; how the heated water circulates with 
the colder ; that the earth absorbs and retains the heat of the sun , 
that air is expanded by heat , how the prmciple of atmospheric 
pressure acts under conditions of different expansion ; and so forth. 
Then we can see that if a certam combination of events occurs, 
a particular complex result must arise ; if the sun travels from over 
the sea to over the interior of a continent, we shall find monsoons ; 
for the difference between summer and winter temperature will m 
the interior be very great, but on the sea, owing to the way in which 
the moisture of the air absorbs part of the heat, and the currents 
in the water cany away part, it is not so great ; hence as summer 

1779 li 
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is ending, the air inland 'will be hotter and have expanded more 
than out at sea, as v inter is ending it will be colder and have con- 
tracted more , so that at one time the current of air sets inland 
in accordance with the laws of atmospheric pressure, and at another 
time it sets shoreward The principles, or ivays of acting, on the 
part of the sun according to its altitude, of the earth and sea respec- 
tively under the influence of heat, of air when unequally expanded, 
&c , are not exhibited solely in the phenomena of monsoons ; while 
the details of those phenomena display the influence of other prin- 
ciples of action on the part of other things (e g the action of a 
mountain-wall on a moisture-laden wind) To give the cause of 
monsoons, ■without deflciency or superfluity, would mean that we 
must not mention the sun (because only the heat of its rays is 
matenal) nor the sea (because only its fluidity and its power of 
giving off vapour concern us, and a lake, if it was big enough, would 
do as well) nor any other of the concrete thmgs which act in the way 
required, but only their requisite actions If we do not go to this 
length of abstraction, we shall have to include in our statement of 
the cause elements at least theoretically superfluous ; and even so, 
we shall have to choose some particular monsoon, supposing we are 
to state everything that goes to produce it It is clearly simpler to 
break up the problem, and look for the prmciples in accordance w ith 
which things of a certam kmd act under certain circumstances ; 
then we can show that the monsoon is only the complex result of 
the action of a number of things under the particular cucumstances 
of its occurrence, and m accordance wuth the principles of action 
which our ‘ laws ’ express. 

This then is one reason why what we want to know is not by any 
means always the reciprocating cause of a determinate phenomenon : 
the phenomenon under investigation is often highly complex, and 
subject to aU sorts of variation on the different occasions of its 
occurrence, through variation m the things or events contributing 
to its production ; not the whole nature of the things or events 
under whose influence it occurs is relevant to its occurrence, but 
only certam particular properties or modes of action ; and it is 
possible to formulate severally the principles of action involved, 
from which the joint result may be seen to follow, where it would 
not be possible to assign to the phenomenon any group of concrete 
things or events as cause, about which we could say not only that, 
given them, the phenomenon must be given, but also that, given 
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the phenomenon, they must have been given too. These laws or 
principles of action may of course be proved inductively m just the 
same way as may a causal connexion between two particular 
phenomena a and x. Just as we may argue that a cannot be the 
cause of x, if it occurs in the absence of x, or is absent when x occurs, 
so we may argue that a law or prmciple of action cannot be rightly 
stated, if consequences should follow from it as thus stated which 
do not actually arise, or should not follow, which do arise Here, 
as there, we may have no other reason for acceptmg a theory than 
that the facts are inconsistent with any other that we can devise ; 
and then our argument is inductive. 

Another reason vhy we do not always look for a recipro- 
catmg cause is that for practical purposes it is generally more 
important to know what means will produce a certain result, than 
by what it has been produced We cannot alter the past ; we may 
control the future. The means prescribed for the production of 
a certain result may contain much that is not relevant precisely to 
the production of that result ; and as this irrelevant matter may be 
different on different occasions, there may be a choice of means. To 
have a choice of means is undoubtedly useful ; but if any of these 
means is called the cause of the result m question, the term ‘ cause ’ 
is clearly not used in the strict sense ; for we may be able to argue 
forward from the means as cause to the result as effect , but we 
cannot argue backward from the result as effect to this particular 
means as cause Yet this will be of comparatively httle consequence, 
if our interest lies loss in being able to determine by which means the 
result in question was produced on a past occasion, than whether 
certain means wdl produce it m the future About a variety of 
advertised rat-poisons, all that we should care to know would be 
that they would rid us of rats , and we might endeavour to deter- 
mine mductively whether a particular poison was efficacious But 
we should be indifferent to the fact that other poisons might be 
equally efficacious, and that rats who died off need not have been 
killed by this particular poison ; in other words, we shall not want 
to learn the reciprocating cause of the dying off of rats. Indeed as 
long as the effect is stated m such a general way, a reciprocatmg 
cause cannot be given. There are, as Mill observed, many causes of 
death ; and though he was referring to men, it is also true of rats. 
But death is not altogether the same thmg whenever it occurs ; and 
the doctor or the coroner knows this. The many different causes 

ii2 
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of death do not have altogether the same effects , if you shoot a man 
and if you behead him, the difierence in the result is visible ; if you 
poleaxe an ox and if you poison him, he is not equally edible. As 
soon as we begin to be mterested m the particular variety of death 
produced, we find the number of causes that produce the result in 
which we are mlereatcd dimimshing rapidly ; if we carried our 
mterest far enough into detail, we might say that for death of a 
particular kind there was only one cause possible But since mucb 
of this detail is quite ummportant, we treat as instances of the same 
kind events which in some respects are different, and then say that 
the same event has divers causes forgetting that the differences 
betu een these several causes consist partly in circumstances irrele- 
vant to the kind of the event, which are included in our statement 
because indissolubly bound up with what is relevant, but otherwise 
superfiuous to the production of it : and partly m curcumstances that 
are represented by differences in the resulting event, but differences 
which we Ignore Here then, in the fact that our search is often 
for means to the production of a phenomenon of a certain general 
character, to the precise form of which we may bo indifferent, is 
a second reason vhy the causal relations which we seek to estabhsh 
are often non-reciprocating 

On the other hand, thirdly, there are cases where it concerns us 
more to be able to argue from one phenomenon to another as its 
cause, than from the latter to the presence of the former as effect 
For example, there may be alternative symptoms of the same 
disease for the effects of the disease may differ to some extent in 
patients of different age, or sex, or race. Here it may be important 
to show, that if a certain symptom occurs, that disease must be 
present to produce it ; while the fact that the disease may exist 
without giving rise to that symptom is a minor matter, and one w'hich, 
if we could be certam that some other equally conspicuous and im- 
ambiguous symptom would occur instead, might be called altogether 
ummportant. In such a case we shall be anxious to show a causal 
connexion between the disease and the symptom in question, though 
again the relation will be non-reoiprocating ; but it will fail to recipro- 
cate this time, because the so-called cause may exist without the so- 
called effect, although the so-called effect cannot exist without the 
so-called cause ; whereas in such cases as were considered m the last 
paragraph, the so-called cause always produced the so-called effect, 
but the so-called effect might exist without the so-called cause. 
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Fourthly, our enquiries axe often directed to the discovery of the 
cause or effect of some aingular event — singular, not in the sense of 
unusual, hut of individual . we ask, for example, what has been the 
effect of the repeal of the corn laws in 1846, or what was the cause 
of a particular raihvay accident, or epidemic. It is plain that the 
relation we wish to estahhsh in such cases as these is a non-recipro- 
cating relation. The repeal of the corn laws was a measure mtro- 
duced into a highly complex social and economic state, and whatever 
results we can point to depend on much else besides that measure ; 
no one would pretend that the same measure would have produced 
the same results in other circumstances. It might he possible here 
to substitute for the question. What effect has their repeal produced 
in the United Kingdom ? the more scientific question. In what way 
do corn laws act ’ The answer to the latter question might he given 
in the form of one or more umversal propositions : but the answer 
to the former will he a smgular judgement. For it is practically 
impossible to specify all the conditions which have combined with 
repeal to produce the results m which the mfiuence of repeal is 
exhibited ; so that we cannot hope to estahhsh an universal pro- 
position of the form that repeal of com laws produces always under 
such and such conditions the result which we ascribe to their repeal 
in 1846 in the Umted Kingdom. If a man says therefore that the 
repeal of the corn laws has increased the population, or depopulated 
the rural districts, or cnppled the ancient Umversities, or made 
inevitable a celibate clergy, he is not to be understood to mean 
either that it would always produce any one of these effects, or that 
they must always be due to a repeal of com laws : but only that in 
the history of the United Kingdom, had the corn laws remamed in 
force, other things being equal, these effects would not have occurred 
in the same degree. So also when we enquire the cause of a singular 
effect : it may be known that the reciprocatmg cause of small-pox 
is the presence of a certain microbe in sufficient strength in the 
blood , but if we ask for the cause of a definite outbreak, sometlung 
else than that is wanted. We want to know what particular pre- 
caution has been omitted, by taking which this outbreak might have 
been prevented , or in what particular way the infection was con- 
veyed to the neighbourhood. Thus we nught say that the outbreak 
was due to a tramp sleeping in a common lodging-house, or to 
insufficient vaecination ; but it is not imagmed that a tramp suffer- 
ing from small-pox cannot sleep in any common lodging-house 
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without an outbreak of small-pox following in the place ; or that no 
such outbreak ever occuis unless from that icason , \\ hile insufficient 
vdccmation, even if no serious outbreak ever occurred where it 
could not be alleged, may pre\ail without an outbreak following, 
so long as nothing brings the infection Similaily about a railway 
accident the question is, what particular act or omi'-'-ion that some 
one IB responsible for, or what other piesentable cscnt, can be 
alleged, without which on this occasion there would haie been no 
accident . did a signalman give the wrong signal, oi pull the wTong 
pomts ’ did an engine diii er disregaid a signal ’ had a flood w ashed 
out the ballast of the line, or an avle failed ’ These and many more 
are the ‘ causes ’ of railw ay accidents, though railw ay accidents occur 
without them, and they may occur without accidents following 

In previous chapters w e have represented the phenomena betw een 
which it IS sought to estabhsh causal relations bj' letters of the 
alphabet Each of these letters is qmte distmct from the rest, 
insulated as it were, and discontmuous both with those grouped 
with it to indicate contemporaneous phenomena, and with those 
placed apart to indicate phenomena preceding or succeeding it ; 
and the use of them as symbols tends to suggest that the couise 
of events is a succession of discontmuous phenomena, which pro- 
duce each the next in a number of parallel or contemporaneous 
senes. Nothmg could be further from the tiuth : it is impossible 
to conceive the matter thus ^ We has e already noted the ambiguity 
— the convement ambiguity — of the term phenomenon , some ‘ phe- 
nomena ’ which we isolate and mdividuahze by a name do succeed 
one another ; but others do not precede or succeed at all, but 

^ Let nobody object that in such a matter we must ask what experience 
teaches, and not what it is possible to conreiie Lxpeiience can teach 
nothing inconceivable. All thinking is an attempt to make experience more 
intelligible, and so far as it is not intelkgiblc, we assume our account of it 
to be untrue It is for this reason that we are always recasting in thought 
the account of what appears in our experience. The veiy seaich for causal 
connexions is an example of this operation. It rests on the principle that 
change is only intelhgible if it displays necessary principles of change : but 
these principles are not presented to our observation. Therefore we beheve 
that events occurred, which have not fallen within our experience : as 
Robinson Crusoe, seemg footprints, concluded that men must have been to the 
island whom he had not seen And if we deny that the events ‘ experienced ’ 
are all that occur, on the ground that their succession would then be without 
principle and unintelligible, we may equally deny that history can consist 
of streams of discontmuous events, even though these succeeded one another 
according to the most constant rides, on the ground that such a succession 
would bo umnteUigible. 
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endure or persist. Kant said that ‘ only the permanent can 
change ’ ^ we look on events as occumng to thmgs , permanent 
things chiuigo their states , and the permanent thmg enters into the 
earlier and the later state ahke, or persists through them. What 
that IS which remains unchanged, how we are to conceive it, and how 
we are to conceive the junction between its abidmg nature and its 
changing states — these are very difficult questions which do not 
belong to Inductive Science. But it is clear that our alphabetic 
symbols fail in the first place to represent the persistence of anything 
through change . they are discontmuous in their series where they 
symbolize a change which is continuous. And secondly they are 
discontinuous within the group that represents contemporaneous 
phenomena ; whereas the contemporaneous phenomena they 
represent are not similarly msulated from one another. What we 
commonly speak of as single phenomena are bound together not in 
independent series unit to successive umt, but by all sorts of cross 
ramifications, so that each is what it is m consequence of conditions 
which are at the same time conditiomng many others m the most 
compheated way. To this comphcation the letters of the alphabet 
do no justice. Doubtless if we carry our analysis far enough, wo 
may find the a which is the reciprocatmg cause of x . but a will not 
in that case as a rule be anything for which we have any single name ; 
a long and carefully guarded statement of conditions will be what 
it must symbolize 

The fact is that in most cases the reciprocating cause of anything, 
if we push our enquiries far enough, emerges as the conditions that 
constitute it, and not those that precede it and bring it about. 
The reciprocating cause of small-pox is that activity of a specific 
bacillus in the blood in which small-pox consists • the reciprocatmg 
cause of malarial fever is the correspondmg activity of another 
bacillus. But in the procession of events by which that state is 
brought about there may be one, which — ^for one reason or another 
— ^it concerns us to smgle out, and call the cause . and that will 
often be non-reciprocatmg. It need not be so ; it is possible to 
find an event, whose happening in a given set of conditions or to 
a given subject always gives rise to some defimte new event or state 
of that subject, and without whose happemng such new event or 
state of that subject never arises. It is supposed for example that 
malaria is always communicated to man by the bite of the Anopheles 

^ EtM of Pitre Beaaon, aeotion ‘ On the Pirst Analogy of Experience *. 
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mosquito ; there are persons immune to the bacillus, and therefore 
the bite of Anopheles is still a non-reciprocating cause ; but if we 
knew what state of a subject precluded immumty, then wc could 
say that the bite of Anopheles caused malarial fever in any man m 
that state, and we should have stated a reciprocating relation ; for 
no man in that state could be bitten uilhout getting malaria, nor 
get malaria uithout bemg bitten. If uilh Aristotle we call the 
conditions uhich constitute anything the formal cause, and that 
whose activity brmgs those conditions into being uhen they had 
previously not all of them existed, the efficient cause,^ wc may say 
that the formal cause reciprocates or is commensurate uith the 
phenomenon (as mdeed anything must u hich can in any sense be 
called the defimtion of it and the conditions into which it can be 
analysed may be called its defimtion) ; while the efficient cause 
seldom reciprocates The concrete thing or complex event which 
mcludes the conditions, or part of the conditions, constituting the 
phenomenon, may also be called, m a metaphor of Bacon’s using, the 
vehicle of the formal cause, or of part of it ; the biting Anopheles is 
the vehicle of, or conveys, the bacillus in whose activity malam 
fever consists , the headsman’s axe, or the bullets of the firing party, 
convey, or are the vehicle of, that bodily state which we call death. 
The expression is not equally metaphorical in both these cases, for 
the mosquito really carries the baciUus into the blood of the patient, 
as a vehicle carries its occupants, and bullets or axes do not thus 
carry death, but what is meant is that events occur, involving 
things, w'hose existence and activity is irrelevant to the effect in 
question except just so far as they contribute to the constitution of 
that total state which is the effect. 

There are indeed many cases where our ignorance of the con- 
ditions constitutive of a certain phenomenon compels us to seek 
instead for some event indispensable to its occurrence, even though 
our scientific mterest would be better satisfied by discovering the 
constitutive conditions. And there is one most extensive and 
important class of cases where the reciprocatmg conditions cannot 
really be called constitutive of the phenomenon ; it is this class of 
cases which made it necessary at the beginmng of the last paragraph 
to write ‘ most ’ and not ‘ all ’. The former sort may be readily 

^ Besides the formal and the efjicient, Aristotle distinguished the material 
cause, or matter of which a thing is made, and the final cause, or purpose 
of its being These were aU causes in the sense of being necessary to the 
existence of what they are the cause of. Cf. e. g. Phys, /3. lu. 194'' 1^196* 3. 
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exemplified in the biological sciences. ‘ That form of barrenness 
writes an authority quoted by Romanes/ ‘ very common in some 
distiicls, which makes heifers become what are called “ bullers ” 
— ^i. e. irregularly in season, wild, and faihng to conceive — ^is cer- 
tamly produced by excess of iron in their drinking water, and I 
suspect also by a deficiency of potash in the soil.’ Here we have 
one and perhaps two causes alleged for an effect, whose nature we 
do not understand sufficiently to see how the causes bring it about, 
though the facta may prove the connexion. Such a relation may be 
called discontinuous — i e. we do not see how the alleged cause, by 
any intelligible procession of events, passes into the effect, or helps 
to set up the conditions constitutive of it. We connect one pheno- 
menon as cause with another as effect, where from our ignorance of 
the intimate nature of the effect, and of the subject in which it is 
produced, and from the fact that the intervening process of change 
is withdiawn from view, the two seem quite heterogeneous In 
Chicago, one is told, there are machines mto which you place a pig 
at one end, and receive sausages at the other The pig and the 
sausages, to any one who has no conception of the nature of the 
machine and what befalls the pig m it, appear in a relation of 
sequence without continuity ; first the pig exists, and then instead 
of it, the sausages ; but w'e do not see how the one becomes the 
other Tlus somewhat mythical machme may serve to illustrate 
how our Ignorance of the nature of the process of change connectmg 
one event with another may produce apparently discontmuous 
causal relations ; and such relations are often all that we can at 
present hope to discover , and they are generally, as may easily he 
understood, non-reciprocating relations. This case is different from 
that mentioned previously on p. 483 ; for there it was our practical 
ends which interested us in causes that wore non-reciprocatmg ; 
here it is due to the limitation of our scientific knowledge that we 
have to acquiesce in them 

But in the extensive and important class of cases to which atten- 
tion must be called next, we find discontmuity even where the causal 
relation reciprocates : viz when the cause is physical and the effect 
psychical, or vice versa. It has already been stated that such con- 
nexions furnish one of the best kinds of example of purely inductive 
reasoning, because there is nothmg in the nature of a particular 
physical process which would lead us to anticipate the particular 

^ J. W. Crompton : v. Darwin and afler Darmn, lu. 170. 



490 


AN INTRODUCTION TO LOGIC 


[chap. 


psychical state that we find ourselves led by the facts to connect with 
it. What may be the true interpretation of this apparent depen- 
dence of psychical states on physical jirocesses, and iiliysical move- 
ments on psychical states, is the hardest question in mctaphysies. 
Meamihile, at the standpoint at which many sciences and all of us 
in our ordmary thought are content to stop, we attribute many 
psychical events to physical causes, and vice versa. In science 
indeed the attribution of physical effects to psychical causes is less 
common than that of psychical effects to physical causes ; just 
because between the successive events m the physical order there are 
prospects of estahhshing that continuity, which there seems less 
hope of establishing in the psychical series, and none of estahhshing 
between members of one scries and members of the other, between 
a motion of matter in the brain and a sensation or thought or feehng 
or emotion. The senes therefore whose members do appear capable 
of continuous and coherent connexion is often treated as independent, 
and psychical states regarded as by-products of particular terms in 
the physical senes ; although further reflection can easily show that 
such a statement of the case, when thought out into its consequences, 
mvolves us in hopeless contradiction ^ We are however at present 
only concerned with the interdependence of physical and psj'chical 
states as it appears to exist, and is at least for many practical 
purposes rightly treated as existing 

It IS supposed that to every distmct state of consciousness there 
corresponds some distinct state of the body ; and this bodily state 
is not separated from the state of consciousness by any intervemng 
process, the discovery of which might help us to see how one gives 
rise to the other (as drmkmg water with an excess of iron m it is 
separated from the supervening barrenness m a heifer). There is 
perhaps no mterval of time between them, but the completion of 
the conditions m which the bodily state consists is eo ipso the pro- 
duction of the correspondmg state of consciousness ; so that some 
writers have been led to speak as if the state of consciousness could 
be analysed mto these bodily conditions, and they really constituted 
it. That however, when exammed, proves to be nonsense. 

Yet though m this field we may hope to find relations that recipro- 
cate m spite of the discontmuity between the so-called cause and 
its effect, there are mstances here too where the causal relations 
are non-reciprocatmg ; and of this perhaps the most notable instance 
^ Cf. supra, p. 411. 
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is death. It was explained above, how the many alternative causes 
of death are not all of them causes of the same eSect ; because 
they do not put the body mto the same state, although the differ- 
ences may not concern us. But if we look not to what befalls the 
body, but to the result on consciousness — whether we suppose it 
to be that the soul is separated from the body, or that it is destroyed 
— ve can see no difference m that mam result correspondmg to 
the difference of the means by which it is produced. If the soul, 
or mdividual consciousness, be destroyed at death, there is of 
course nothmg any longer m which a corresponding difference 
can be displayed ; if it be not, we may conceive that as the manner 
of a man’s death, if it be not absolutely sudden, affects him while he 
yet lives — one death bemg more painful, for example, than another 
— so the differences between one death and another are repre- 
sented by some difference that persists m the experience of the soul 
after death, and therefore the effect is not reaUy the same upon the 
soul when the physical ‘ cause ’ is different. But such a suggestion 
IS quite unverifiable ; and however that may be, it is well to reahze 
the peculiarity of the relations which we try to establish between 
physical causes and psychical effects ; owing to the heterogeneity 
of the two terms, we cannot hope to find an inteUigible cause of 
the psychical state m the conditions constitutive of the physical 
state with which it is connected , at this point there is discon- 
tinuity ; and so there may anse an appearance of different causes 
produemg the same effect which we cannot explam as we explamed 
it in a purely physical sequence. There we saw that different 
series of events having partially the same nature imght, m them 
course and as a part of their result, agree in estabhshing the same 
complex of conditions constitutive of some particular phenomenon, 
although the difference m the events occasioned m the rest of the 
result differences which we ignored Here, masmuch as we cannot 
see that the different causes estabhsh conditions constitutive of the 
effect at all, the appearance of the same effect when the causes are 
different cannot be exhibited as a case where effects different as a 
whole (m a way correspondmg to the difference of the causes) agree 
BO far as concerns the conditions constitutive of the phenomenon 
we are investigating. 

The term Plurality of Causes '*■ has been used to indicate the fact 

^ The term was introduced by Mill, who sometimes speaks as if he thought 
the Plurality of Cauaes more than apparent ; as if he thought that, m the 
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that the same phenomenon may have diUcrent causes on different 
occasions. We have seen that the fact is more apparent than 
real : that the alternative ‘ causes ’ of a phenomenon, which make 
up the plurality, are none of them causes m the strictest sense, 
but rather events which agree so far as the production of the pheno- 
menon requires, though taken as a whole they are very different. 
It would perhaps be well if theie was a term to indicate the eorre- 
spondmg fact, that the same phenomenon may produce different 
effects on different occasions : a fact also more apparent than real, 
for such phenomenon cannot be the cause, m the strictest sense, 
of any of the alternative effects which it produces. We might speak 
in this sense of the Diversity of Effects. In neither case do cause 
and effect reciprocate. 

Where the cause or effect sought is non-reciprocatmg, it is obvious 
that the rules on which the elimination involved in inductive reason- 
ing rests are no longer to be trusted If the same effect may have 
divers causes, we cannot say that nothmg m the absence of which 
a phenomenon occurs can be the cause of it , it cannot be its cause 
m the particular mstance m which it is absent , but it may be on 
another occasion If a small group of plants be geographically 
isolated from the mam stock, it will diverge, and in course of time 
probably give rise to a new species , but there are other ways in 
which a particular group may be prevented from mterbreedmg with 
the main stock (e g by llowcrmg at a different season), so that new 
species may arise m the absence of geographical isolation ; it would 
clearly be unsafe to conclude, from the fact that new species had 
arisen without geographical isolation, that geographical isolation 
was not a cause of new species ansmg. 

No doubt such an argument w'ould betray msufficient analysis : 
it would overlook the fact that geographical isolation was not 
a smgle factor, but highly complex , and that one feature about it 
— VIZ that it prevented mterbreedmg with the rest of the stock — 
characterized also such very different phenomena as difference of 
flowermg-season, or selective sterihty.^ However, our analysis is 

strictest sense of the term cause, the same phenomenon may have different 
causes on different occasions. The Plurality of Causes must be distinguished 
from the Composition of Causes : which means that a complex phenomenon, 
which we call one, may be due to a number of causes acting together on one 
occasion Clearly none of these is the cause in the full sense, but only part 
of the cause 

^ Or ‘ physiological isolation ’ — i. e. that certain members of a species x 
which happen to exhibit some modification m are more fertile with one 
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very commonly mcomplete ; and then it is possible, that by applying 
the above rule, of ehmmating whatever fails to occur in any mstance 
of the effect, we have eli min ated the cause altogether and that if 
some circumstance is left unehmmated, beeause it occurs m all the 
instances of the phenomenon, Ave take it to be the cause of that with 
which it has really nothing to do. If a child were given the same 
medicme m a variety of jams, and always had a particular biscuit 
afterwards, it might very likely attribute the effects of the medicme 
to the biscuit Suppose my apple-crop fails four years m succession, 
and that each year it was ‘ overlooked ’ by a woman reputed to have 
the evil eye : were I to argue that the failure was not due to insufS- 
eient ram, since in the first year there was plenty — nor to late frosts, 
for in the last year there were none — nor to blight, which only 
occurred once — nor to high winds, since the third year was smgu- 
larly quiet, I might at last attribute the failure of the crop to the 
‘ witch-woman ’ overlookmg it 

In such a situation it is well to test one’s results by the second 
rule, that nothmg is the cause of a phenomenon, in the presence of 
which the phenomenon fails to occur If the child were frequently 
given the same biscmt when it had not been dosed, it would learn 
to disconnect the biscuit from the effects properly connected with 
the medicine , and if the witch-ivoman w^ere observed to overlook 
my orchard m several years when I subsequently obtained an 
excellent crop, I might be cured of my superstition It is however 
possible that I might still hold her responsible for the bad crops, 
and apply the doctrine of the Diversity of Efiects to explain why 
her action had failed of its previous result on other occasions. 
Perhaps I might have had the crop blessed by a priest, and attribute 
to that an effect counteractmg the influence of the evil eye ; or 
merely say, that the evil eye cannot be expected always to produce 
the same results, when there must be many contributory conditions 
that are varymg. 

There is no remedy agamst such errors except a wider acquain- 
tance with facts, and a closer analysis of them, and a better way of 
conceivmg them and their connexions To this end however very 
special help is given by experiment. The results of an experiment 
are of the same kind with the data of observation — ^facts, namely, 

another than vnth the rest of the species in which this modification has not 
appeared This would prevent sivampmg by intercrossing, and so, for 
breeding purposes, isolate the new variety. 
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with which we have to make our theories consistent ; and the 
inductive reasoning to which the facts contribute premisses is not 
altered in character because the facts are obtained experimentally. 
But where we can experiment, we can commonly discover facts 
which observation would never reveal to us. We can introduce 
a factor into conditions carefully prepared, so that w'o know more 
or less accurately what change we make, and in what we make it ; 
and then, when we watch the effect, the work of elimination has 
more grounds to proceed on If we are in doubt whether to refer 
some phenomenon to a plurahty of causes, or to a single circum- 
stance which, as present in all our instances, they have not so far 
enabled us to ehmmate, we might resolve the doubt by produemg 
this circumstance experimentally : should the phenomenon not 
follow, we have then shown that, at least m the conditions into 
which we introduced the factor in question, that factor wtII not 
produce it We may then trj’ one and another out of the plurality 
of alleged alternative causes . and if we find that on the introduction 
of each the phenomenon follows, we shall conclude that they are 
causes of it We shall still be far from havmg discovered its precise 
cause, without deficiency or superfluity , but w e shall have advanced 
our enquny The child w ho attributed to the biscuit the effects of 
the medicine could correct its error by experimentmg with the 
biscuit separately, and the medicated jams separately And if 1 
could brmg myself to experiment with the evil ej’e, I might convmce 
myself that it was innocuous to orchards 
It should be noted that though the Plurality of Causes and 
the Diversity of Effects render precarious, when our analysis is 
imperfect, the apphcation of both the grounds of elimmation 
just cited — viz that nothing is the cause of a phenomenon in 
the absence of which it occurs, and nothing also, in the presence of 
which it fails to occur — yet the amount of error m which we may 
be mvolved is not the same in each case. Should we reject m 
turn cverji:hmg, among the circumstances under which a pheno- 
menon occurs, without which also it is found to occur in other 
instances, w'e might reject all its several causes, and fall back on 
something whose presence in the instances we have examined is 
quite accidental something altogether immaterial to the pheno- 
menon On the other hand, should we reject everj’thmg, among 
the circumstances under which it occurs, which at another time is 
found without it, though we might be wrong in concluding that 
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what is left is the whole cause of the phenomeiion, or that other 
things might not serve as well as it, yet we should be right in con- 
cluding that it was not altogether irrelevant to the production of the 
phenomenon on this occasion I give a dog cyanide of potassium, 
and it dies ; assuming this to be the only fresh circumstance in the 
case, I cannot conclude that dogs do not die without taking cyamde 
of potassium ; but I can conclude that takmg cyanide of potassium 
contributed something to the death of this dog, and that the con- 
junction of the two events was not merely accidental, as eatmg the 
biscuit was accidental to the child’s subsequent experience, or as 
bemg ‘ overlooked ’ by a witch-woman was accidental to the failure 
of my apple-crop. In the former case, where I reject everything 
in whose absence the phenomenon occurs, I reject too much the 
essential factor lurks undetected each time in a different ‘ vehicle ’ : 
each of these ‘ vehicles ’ is rejected in turn, and the essential facts 
rejected with them. In the latter case, where I reject everything 
in w hose presence the phenomenon fails to occur, I may reject both 
too much and too httle — ^perhaps too much, for what I reject, 
though msufficient of itself to produce the phenomenon, may con- 
tam conditions without which it cannot be produced perhaps also 
too little, for what is left, while I take it all to be essential to the 
phenomenon, may bo in part superfluous, though containmg the 
essential factor w'lthin it , so that other things, m which the same 
essential factor is contained, may equally serve to produce the 
phenomenon ; yet still I retam somethmg essential, and do not 
reject everythmg which I need to retain 

A reciprocating cause would be at once necessary and sufficient 
to the production of the effect ascribed to it. What is called the 
cause of anything in a looser and commoner sense may fail to 
reciprocate with its so-called effect either because it is not sufficient 
to its production, although necessary or because it is not necessary, 
although sufficient : or because it is neither sufficient nor necessary. 
But what is neither sufficient nor necessary to the production of an 
effect X would not be called its cause at all, unless it included some- 
thing that was necessary. Now when we seek the cause of an effect 
by comparison of mstances in which the effect occurs, rejecting those 
circumstances which are not common to them all, we proceed on the 
prmciple that what is absent where it occurs is not its cause But 
we mean by this that such circumstances are not necessary to the 
production of the effect, smoe the effect occurs without them; 
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we cannot conclude that they are none of them sufficient. There 
may be several of them sufficient to produce it ; each might contam 
what is really necessary, hut none be necessary as a whole , or if 
the eSect is one dependent on the mamtenance of a complex variety 
of conditions, the removal of each might remove some one of those 
conditions, and so destroy the effect . m this way asphyxiation, 
decapitation, heart failure, are each sufficient to destroy life The 
circumstances which we reject may of course he unnecessary because 
wholly irrelevant, and the cause must he sought outside what is 
unnecessary in this sense. But if they are severally unnecessary 
only because though different they are each sufficient, so that, m 
the absence of one, another will serve, we are wrong in lookmg out- 
side them for any part of the cause In such cases our prmciple 
of rejection misleads us altogether. With the other prmciple, that 
what IS present where the effect fails to occur is not its cause, our 
risk is less This prmciple we use, when seekmg to determme the 
cause by comparison of an mstance m which the effect occurs with 
an mstance of like circumstances without it And what we mean 
by saymg that the circumstances common to both the positive and 
negative instances are not the cause of the effect that occurs m the 
positive mstance is, not that such circumstances are not necessary 
to the effect — ^this they, or some of them, may or may not be — 
but that they are not sufficient And if they are not sufficient, 
we must look outside them for somethmg which, though perhaps 
also msufficient by itself, is still necessary for the occurrence of the 
effect. 

What we thus find m the positive instance before us may indeed 
be only sufficient for the occurrence of the effect in this situation, 
not necessary in all situations , it may be one of several alternatives, 
one or other of which, but none in particular, is necessary. But 
though we are hable to error in overlooking this, we are still justified 
in the use of our prmciple to this extent, that w hat w e reject, though 
it may contain factors necessary to the occurrence of the effect, does 
not contam aU the necessary factors, and therefore not what is 
sufficient • whereas in using the other principle, we were not j'ustified 
correspondmgly ; for what we rejected may have contained more 
than was sufficient and all that was necessary to the occurrence of 
the effect. For the sufficient includes the necessary ; if it recipro- 
cates with that to which it is sufficient, it includes no more, and is 
the precise aggregate of the factors necessary ; but the necessary 
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does not include the sufficient ; only tho aggregate of the necessary 
faetors and not eaeh of them is suffieient. 

[J. S. Mill, who spoke of uhat ho called the Plurality of Causes 
as the ‘ eharacteristic imperfection of the Method of Agreement 
said that the Method of Difference was unaffected by it. Clearly 
he -was wrong. The above argument endeavours to bring out the 
truth underlymg the exaggeration of his statement. That he was 
wrong may be seen further by help of the follow mg eonsiderations. 
If X occurs under the circumstances abc, and not under the circum- 
stances be, I can infer that be is not sufficient to produce x, and that 
a contributed to its production on this occasion ; but I cannot infer 
that X eould not have been produced without a : pbc might equally 
produce it. That a and p can equally produce x (or equally produce 
it in be) is an instance of the Plurality of Causes , and it is the 
Plurality of Causes therefore which prevents my inferring univer- 
sally that X IS produced by a, or requires a for its production, and 
hmits me to the inference that a produces x, at least in be. It will 
be said that a and p must have some common property r, which is 
tho really essential factor No doubt or else they must have this 
in common, that each removes one, though perhaps a different one, 
of a number of factors collectively necessary to the existence of *, 
But, as we have seen, this is equally so in any instance of Plurahty of 
Causes , if I refuse to infer, in accordance with the ‘ Method of 
Agreement ’, from the fact that x occurs under the cncumstances 
abc, ode, afg, that a is its cause, urging that for aught I know tho 
cause may be c in one case, e m the next, and g m the third, I must 
believe that c, e, and g contam a common r which is the really 
essential factor ; and then a is not the ‘ only circumstance in 
common ’, for r is another just as in the other case a was not tho 
‘only circumstance of difference’, where x occurred and where it 
did not, but really r contamed and overlooked m o was a cncum- 
stance of difference as w ell 

The distinction which Mill draws betw een the tw o ‘ Methods ’ then 
is not altogether sound , for the appearance of Plurahty of Causes 
affects the inference w hich can be drawm m each But there is this 
much truth in it, as was pointed out in the text that m the ‘ Method 
of Agreement ’, where I am ehmmatmg that m the absence of which 
the phenomenon occurs, I may unwittmgly eliminate the essential 
factor . I throw away the baby with the bath, and am left supposing 
that a is the cause of x, when a may really have nothmg to do with 
it, and its presence in each of my instances be a mere accident ; in 
the ‘ Method of Difference where I ehminate that in the presence 
of which the phenomenon fails to occur, though a large part of 
a may be superfluous to the occurrence of x, yet it is not altogether 
superfluous , I do not this tune connect x with something that has 

1779 sk 
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[nothing to do with it. But I am unable to infer a reciprocating 
relation between a and x for the same reason that in the former 
ease I was unable to infer any relation at aU — viz the Plurahty of 
Causes And let it not be said that this difficulty would not arise, 
if the conditions of the ‘ Method of DiSerence ’ were fulfilled, and 
a were the only circumstance of difference where x occurred and 
where it did not For I should still be unable to infer a reoiprocatmg 
relation I could only conclude that a was necessary to the produc- 
tion of X m 6c how much of 6c was also necessary I should not yet 
have discovered. In both cases, if the analysis of the circumstances 
were complete, the Plurahty of Causes would disappear , in neither, 
while it 13 mcomplete, is it without effect on our hberty of con- 
clusion 

Mill seems unconsciously to assume that this analysis is more 
complete when we employ his ‘ Method of Difference ’ than when 
we employ his ‘ Method of Agreement ’ The reason of his domg so 
IS probably that the experimenter uses the ‘ Method of Difference ’ 
(or the principle of elimination which it mvolves), and a completer 
analysis is generally obtainable when we can experiment than when 
w e are confined to the observation of events as they occur m nature • 
the experimenter uses the ‘ Method of Difference ’, because in experi- 
mentmg we mtroduce or remove some particular factor — and that 
under circumstances which w’e have endeavoured to ascertam as 
precisely as possible — and watch the result ; and if we are right m 
assuming these circumstances to remam otherw ise unchanged, w e 
do approximate to having only the ‘ one circumstance of difference ’ 
which Mill’s canon requires ; m other words, we are really ehmi- 
nating at once and by appeal to a single prmciple all except this 
factor lemoved or introduced by us ; though it must not be forgotten 
that w hat we ehmmate is only shown to be insufficient to the produc- 
tion of the phenomenon, and may still contam conditions that are 
essential though not sufficient. We may note here the reason why 
the ‘ Method of Difference ’ seemed to JIill, and in a sense rightly 
seemed, to be of superior cogency The reasonmg is clearly no 
better m it , but facts such as are required in order that the reason- 
mg may lead to a conclusion of value are far more often available 
for this ‘ Method ’, because we can contribute to their production by 
experiment, and this ‘ Method ’ is practically a formulation of one 
of the commonest ways in which we reason from the results of ex- 
periment We may mdeed say that the error into w hich reasoning 
from an incomplete analysis of the facts may lead us is greater when 
our ground of ehmmation is that underlymg the ‘ Method of Agree- 
ment ’ than when it is that underlying the ‘ Method of Difference ’ : 
because m the former case we may reject what is essential, and end 
by attributmg the phenomenon under investigation to somethmg 
whose presence is quite accidental ; while in the latter case, we may 
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[rather end by supposing that more is essential to it than really is so. 
Yet there may be error in both oases, and for the same reason, viz. 
our incomplete acquaintance u ith the facts. What Mill hou ever saw 
was, that u here you can experiment with precision, your acquain- 
tance v ith the facts is most complete, and hence the conclusions to 
be drawn most cogent. It is just m these cases that the ‘ Method of 
Difference ’ as he formulates it is specially applicable ; for it requires 
mstances where the phenomenon occurs and where it does not occur 
V ith ‘ only one circumstance of difference He overlooked the fact 
that the Method is just the same, where this condition is not fulfilled, 
BO long as our ground of elimmation is the same — viz that nothmg 
in the presence of which the phenomenon fads to occur is its cause ; 
and so he attributed universally to the ‘Method of Difference’ 
a superior cogency which really belongs to the ‘ prerogative ’ 
nature of the mstances in connexion with which chiefly he con- 
sidered its use ] 

It has been the object of the present ehapter m the first place to 
acknowledge that the ‘ Rules by which to judge of causes and 
effects ’, whereon inductive reasoning depends, are not infallible 
where we are deabng with non-reciprocatmg causal relations , for 
they rest on the assumption that one effect has only one cause, and 
conversely that the same cause has never any but the same effect ; 
and so they furnish no safe guide to the discovery of ‘ causes ’ which 
are not the only causes of the effect assigned to them, or of effects 
which are not the only effects that the alleged cause may have. 
Its second object has been to show that such non-reciprocating 
causal relations arise from the fact of our includmg m the cause 
more than is necessary, and perhaps also less than is necessary, to 
the production of the effect : or includmg in the effect less or more 
than the cause assigned produces , i. e our analysis is not perfect : 
we combme uith the matters strictly relevant to one another others 
irrelevant, but closely bound up in their occurrence with what is 
relevant : so that there appears to be a Plurality of Causes for the 
same effect, or a Diversity of Effects for the same cause, whde really, 
if we could ‘ purify ’ our statements of the cause and of the effect 
suflSciently, we should see this not to be the case. But we admitted 
that for many purposes, practical and even scientific, it is causes 
in the looser sense that we need to discover — ^the sense m which the 
cause includes more than is material to the production of the effect 
in question, but a more from which what is material cannot be dis- 
severed. and so forth. And we saw that science, when pushing its 
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mvestigation beyond such a level as that, tends to substitute for 
the search for the determinate cause of some concrete effect the 
search for laws or prmciples in accordance with which things of 
a certam kind act on one another under specified conditions 
In illustrating these pomts, the rules whose guidance was shown 
to become unsafe when non-reciprocating relations were m question 
were the first two of the rules laid dou n in the Twentieth Chapter. 
But the last two are also liable to mislead us m such cases These 
are, that nothmg which is constant when the phenomenon vanes, 
or varies when it is constant, or varies independently of it, is 
its cause : and that nothmg which produces a different effect is its 
cause. In particular I cannot, because ehmmation based upon these 
rules reveals that x is not mdependent of a in the mstances before 
me, infer that x never occurs without a ; for p might do as well. 
If I find that the faster I run, the hotter I get, and if I know that 
the temperature of the atmosphere has not altered, and so forth, 
I may infer that runnmg makes me hot , but not that no one gets 
hot without runnmg. If I experiment over a senes of years with 
a particular manure, and take care to ascertain by ‘ controUmg ’ 
experiments the average crop that I might have expected without 
its use, I may be led to attribute the excess to the use of the manure ; 
but I cannot conclude that a similarly large crop is always due to 
the use of it Errors of that sort would be similar to those which 
I might commit in applymg the rule that nothing is the cause of 
a phenomenon, m the presence of which it fails to occur : then too 
I have no right to assume that what I fad to elimmate is altogether 
necessary, and that not hing else would serve equally instead of it. 
But the danger of elimmatmg too much, which besets the apphea- 
tion of the rule that nothmg is the cause of a phenomenon, in the 
absence of which it occurs, does not equally beset the apphcation 
of the two rules we are now considermg. It is true that m mvesti- 
gatmg the cause of a phenomenon that may vary in quantity or 
degree, and is due as a whole to a number of contributory factors, 
this danger is theoretically possible. The quantity or degree of the 
phenomenon might remam constant, owmg to divers complementary 
variations m the factors, some increasing as others decreased ; and 
because the variations masked one another, I might reject each 
varymg factor m turn, untd I had rejected all the contributory 
factors, as capable of varymg with no correspondmg variation m the 
phenomenon. But this is not a probable error. And the fact that 
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the phenomena, to which these rules are apphcahle, are chiefly 
measurable phenomena, la of great importance m the use of them. 
Pecuhar difficulties no doubt often hcbel us in tracing the influence 
of some particular factor upon a phenomenon which varies m 
magnitude dependently upon the jomt action of a large number of 
conditions mdependently variable , it is for example exceedmgly 
hard to determme mductively whether the com duty of 1902 
influenced the price of bread in Great Britain But these difficulties 
would obviously be altogether insurmountable if no measurement 
of the conditions and of their result were possible. The mtroduction 
of the element of quantity enables us to determine laws which 
connect a definite amount of change m one phenomenon with some 
correspondmg amount m another. Where we can do this, we are 
already gettmg clear of the errors lurkmg m non-reciprocatmg 
causal relations. It still remams true that we cannot, m virtue of 
a law which connects with a change m the condition a a corre- 
spondmg change m the result *, argue backwards from a change m 
X to the action of a But that pomt has been sufficiently exemphfied 
already ; and masmuch as some special attention will have to be 
paid m another connexion^, when we are deahng with the importance 
of quantitative methods m induction, to the two rules or prmciples 
of ehmination last mentioned, it is perhaps unnecessary to say 
anything further here upon the care that must be used m arguing 
from them when the causal relations which we have it m mmd to 
establish are non-reciprocating 

^ Cf. %nfra, o. xxvi, pp. 657-662. 
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OF EXPLANATION 

W£ are said to explain, when a conjunction of elements or features 
in the real, whose connexion is not mtelhgible from a consideiation 
of themselves, is made clear through connexions shown between 
them and others. The connexion explained is said to be the con- 
sequence of the connexions which explain it, but this expression 
must not be taken as implying sequence in time ^ , it is also said to 
be deduced from them What is explamed may be either a par- 
ticular fact, or a general principle , there is no fundamental difler- 
ence between explanation of the one and of the other. If it be a 
particular fact, the detail must be accounted for by corresponding 
details m the facts referred to m the premisses If it be a general 
prmciple, we shall omit such detail m the premisses There are 
many conjunctions repeated frequently in our experience with varia- 
tions of iiidividuahzmg detail or concomitant circumstance ; if we 
recognize under this their identity of kind, we can explain them 
together by reference to relations of elements similarly identical m 

^ That which is explamed may of course be a sequence m time, and then 
time-relations enter into the explanation Thus it 1 were to explain the 
beneficial efiect of root-pruning on fruit-trees, I should point out that roots 
whose ends are cut ofi proceed to throw out fibrous rootlets in greater abun- 
dance, and these extiactfrom the sod moicof the nourishment which the tree 
reqmres than did the parts removed. But the facts stated in my explanation 
do not precede the sequence explained ; I am meiely showing what relations 
are really involved in the sequence I am explaining We do indeed speak both 
of one event being explained by another which precedes it, and of the sequence 
bemg explamed by a prmciple of sequence displayed m it Hcie two cases 
need distinguishing (i) The particular sequence a,~Zj may be explained as 
an instance of the general prmciple of sequence a-x, although that piinciple 
is only inductively established and not intelligible ; and to accept this 
explanation means simply that we are content with finding in the particular 
event an instance of a piinciple of connexion which we have reason elsewhere 
to accept , the prmciple stands m no time-relation to its instances Thus, 
granted that belladonna dilates the pupil of the eye, we might be said to 
have explamed the unusual size of the pupils in .Z’s eyes by the fact that 
belladonna had been injected into them (ii) The sequence may be 
intelligible from the nature of the teims a and x , thus the fact that M was 
angry with N might be said to be explained, if I learnt that W had insulted 
him Human nature and the natuie of an insult aic such that when a man 
insults another he angeis him. This we leahzc in the case of M and If, and 
it again has no time-relation to the sequence of M’b anger upon N’b insult. 
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kind, ignoring such detail as does not afiect the truth of our general 
statement of connexions. But m thus explaining a general principle 
we are always explaimng at the same time, up to a point, the par- 
ticular facts in which it is manifested. 

In all scientific explanations, our premisses are ‘ special ’ or 
‘ proper ’ or scientific prmciples General logical considerations, 
such as direct us in the inductive search for causal relations, account 
for nothing in particular ^ , every explanation must be consistent 
with them, but they will not themselves explain anything. The 
explanation of the facts or derivative laws of any science rests there- 
fore on a scientific knowledge of the subject-matter of that science. 

The first or fundamental principles of science are themselves m- 
susceptible of scientific explanation It does not follow from this that 
the principles which at any given time are the most ultimate to w'bich 
a science appeals should be msusceptible of explanation ; the Law 
of Gravitation, for example, is and has long been a fundamental 
physical principle, but various mathematicians have attempted to 
show that the behaviour of matter expressed m that law follows 
necessarily fromsome more general principles exhibited also m activi- 
ties whose principles we commonly regard as different, like electricity 
and light. But the process of explaining must come somewhere to 
an end, with principles deducible from nothing prior to themselves. 

These principles, as has been pointed out may possibly appear 
self-evident when w'e have reached them ; the First Law of Motion 
has often been thought to be a self-evident or necessary truth. 
But in most cases, they do not ; and then all that ue can say about 
them IS that nothing so well explams those facts, the study of which 
has led us to then enunciation This however is a pis alter. 

It has not infrequently been said that scientific certainty is un- 
attainable Jevons urges that the conclusions of Induction are 
only probable at the best. The reason is that the principles which 
we arrive at as those which explain things are not — at least as a rule 
— seen to be necessary ; and that we cannot absolutely prove that 
no other principles will explam the facts • just as in simpler inductive 
enquiries our confidence in the cause which we assign to a pheno- 
menon IS qualified by the difficulty of being sure that we have 

1 With the help of these considerations we may be led by the observation 
of certain facts to believe some general proposition about their connexion, 
but we do not thereby explain the connexion. That we have observed the 
facts explains our believing the connexion ; they do not explain it. 

* Supra, pp. 382-386, 414. 
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overlooked nothing which might equally, upon the facts examined, 
be allowed to be the cause. 

Jevons indeed suggests ^ that the true though impracticable road 
to certainty would he in Complete Enumeration ‘ Perfect In- 
duction ’ rests on complete enumeration, the ‘ Imperfect Induction ’ 
of actual scientific procedure does not , and m this he sees the 
source of the ‘ imperfection ’ which conclusions only approximately 
certam possess. But though we may agree with him that many of 
the conclusions accepted m science fall short of certamty, we 
cannot agree that they would rank higher if they were reached by 
complete enumeration , for m that case they u ould not be umversal 
truths at all, m the proper sense, but only truths about the uhole 
of a hmited number of particular facts Indeed the antithesis of 
Perfect and Imperfect Induction is an unfortunate one It belongs 
to a different sense of the term Induction from that which, in the 
phrase Imperfect Induction, the term now bears It is drawn from 
the completeness and incompleteness of the enumeration of the par- 
ticulars on which the Induction rests, and to which its conclusion 
refers , we have seen that if a generahzation rests merely on cita- 
tion of particular facts, without any attempt to establish connexions 
of a causal character by analysis and chmination, the citation should 
be complete , though in such cases, the conclusion has not the true 
character of an umversal proposition ' But the reasonmg which 
infers general truths from the analysis of a hmited number of 
particulars does not rely on enumeration, and is not an operation 
of the same kmd as that w’hich proceeds by complete enumeration. 
Though the one therefore may cite every instance, and the other 
not, yet they are not to be contrasted as if they w'ere operations of 
the same kmd differing only m that respect. They are operations 
of different kinds , and their other differences are more fundamental 
than the difference in the completeness or mcompleteness of the 
enumeration they mvolve If the one is called perfect because its 
enumeration is complete, it must be remembered that it requires 
a complete enumeration , but smee the other does not require it, it 
is misleading to call it imperfect for not employing it. The im- 
perfection attaching to the conclusions of inductive science — con- 
clusions which are said to be reached by ‘ Imperfect Induction ’ — 
springs from the defective analysis of the instances cited, not from 

1 Elementary Lessons in Logic, XXV, ‘ New Edition ’, p. 213 : Principles 
of Saenee, 2nd ed. pp. 14S-162. 
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failure to cite every instance ; and it is a mistake to suppose that 
‘ Perfect Induction if it could be employed — as it is acknowledged 
it cannot — would remove the defeet of eertainty attaching to scien* 
tific generalizations For science seeks after the necessary and the 
umversal, not after the merely exceptionless 

However, our present concern is less with the reason for the 
want of absolute certamty in the pnnciples of scientific explanation, 
than with the fact itself It cannot be demed that the first prin- 
ciples of science rest for the most part on no better foundation than 
this, that no others have been suggested which explain the facts 
equally well ; and this is not the same as saymg that no others can 
be suggested which will do so And even if we were satisfied that 
no others could be suggested, i.e if we could be certain that nothing 
BO well explains the facta as the principles to which we appeal in our 
explanation, yet if we cannot see why these prmciples need be as we 
find them, we are still left with somethmg that at once demands to 
be and cannot be accounted for. 

We shall be ivise therefore to recognize these two things about 
scientific explanation at the outset, viz. (i) that it often starts 
with principles, or truths, or laws, which are neither accounted for 
nor in themselves self-evident, but only warranted by the success 
with which they account for the facts of our experience . and 
(u) that these principles are not absolutely and irrefragably proved, 
so long as any others w hich might equally well account for the facts 
remain conceivable But it w ould be foohsh to let these considera- 
tions engage us in a general and indiscriminate distrust of scientific 
principles Such principles may lack that demonstrable character 
which we should like them to have ; and Logic would abandon its 
function, if it hesitated, out of respect for the greatness of scientific 
achievement, to point this out But they hold the field , we are 
not entitled to treat them as dogma, which cannot be questioned ; 
but we are entitled to say that so long as they remam unshaken, 
they should be treated as true. 

It may be objected that they are not unshaken , that some 
of the fundamental assumptions of science are unable to resist meta- 
physical criticism . the independent existence of matter, the action 
of one thmg on another, the production of a conscious state by a pro- 
cess in a physical orgamsm, are all umntelhgible. And it must be 
allowed that the scientific account of reahty caimot be the ultimate 
truth. But if the provisional nature of certain of its metaphysical 
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assumptions be borne in mind (for science does not really discard, 
though it sometimes professes contempt for, metaphysics), we may 
then admit the explanations which it offers within their hmits. 

If however we are to accept those principles which best explain 
the facts of our experience, we must have some antecedent notion 
of what a good explanation is. Now it can certainly be required of 
an explanation that it should be self-consistent. But we are not 
content w ith this. There are a number of maxims, w hich do actually 
gmde us in theorizing about the laws of nature, pointing to some 
more positive ideal than self-consistency The influence of these 
maxims shows that there operates upon scientific minds some notion 
of w'hat a rational umverse should be, as well as a behef that the 
universe is rational, not derived from experience, but controlling the 
interpretation of experience ' The common notion that he who 
would search out the secrets of nature must humbly w ait on experi- 
ence, obedient to its slightest hint, is,’ it has been said ‘ but partly 
true This may be his ordinary attitude , but now and again it 
happens that observation and experience are not treated as guides 
to be meekly followed, but as ivitnesses to be broken down m cross- 
examination Their plain message is disbelieved, and the investi- 
gating judge does not pause until a confession in harmony with his 
preconceived idea has, if possible, been wrung from theur reluctant 
evidence.’ What these preconceived ideas are, it w ould be difficult 
to say precisely , nor is the question of their justification an easy 
one They have formed the subject of considerable discussion on 
the part of philosophical WTiters since the time at least of Leibmz, 
who perhaps did most to call attention to them But one of the 
most famous has a much higher antiquity ‘ Occam’s razor ’ ® — 
enha non sunt multiphcanda praeter necessitatem — is a maxim to 
which science constantly appeals It is felt that there is a presump- 
tion m favour of theories which require the smallest number of 
ultimate pimciples that there is a presumption in favour of the 
derivation of the chemical elements from some common source, 
or of the reduction of the laws of gravitation, electricity, fight, and 
heat to a common basis. Again, we are inchned to beheve that the 

^ Presidential Address at the British Association, Cambridge, 1904, by the 
Rt Hon A J. Balfour {Times of Aug 18) He illustrates his statement by 
reference to two cases, the persistent belief that the chemical elements will 
be found to have a common origin, and the persistent refusal to beheve in 
action at a distance. It may however be doubted w hether this refusal is as 
well Justified os that behef by the maxims in question. 

V * WiUiam of Occam, ob. 1347. y 
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ultimate laws of nature are not only few but simple. The law of 
gravitation states that the attraction between any two bodies varies 
inversely as the square of the distance. But it is conceivable that 
the true relation of the force of attraction to the distance of the bodies 
between which it acts is not so simple ; provided it diverged from 
the ratio of the mverse square so shghtly that the difference would be 
less than our observation, with the margm of error to which it is 
liable, could detect, such less simple relation would have as much 
to be said for it, so far as the facts go, as the simple relation that 
Newton estabhshed Yet few would seriously consider its claims. 
It may be said, and truly, that there are sound practical reasons 
for acceptmg the simple relation, in preference to any other that has 
no better claims, because it renders our calculations much easier ; 
yet it may be doubted whether we really regard it as only a more 
convement hypothesis We are more disposed to thmk it true 
because such a simple relation satisfies better our ideal of explana- 
tion. J. S Mill’s defimtion of Laws of Nature has been already 
quoted^ — ‘ the fewest and simplest assumptions, which being granted, 
the whole existing order of nature would result ’. In the words 
‘ fewest and simplest ’ are contained perhaps the most important 
of the preconceived ideas which we have about the explanation of 
the facts of nature. 

It IS impossible to reduce explanation to any definite formulae. 
When nothing but a middle term is wanted, to connect with a sub- 
ject a predicate empirically found to characterize it, there it wiU fall 
into the form of syllogism.® But comparatively few explanations 
can be expressed in a single syllogism. Where, as is commonly the 
case, they trace the complex result of several principles in some par- 
ticular combination of circumstances, the building up of this result 
in thought is not a syllogistic process. 

As has been said above, there is no fundamental difference be- 
tween explanation of a particular fact and of a general principle. In 
the latter case, more abstraction has been performed , we are ex- 
plaimng something exemphfied in facts that constantly occur, which 
has been extricated in thought from varying and irrelevant detail. 
In the former also, some amount of abstraction must have taken 
place ; but the fact we have thus isolated still retains details that 
make it umque An ocuhst may explain the common fact that 
short-sighted persons grow longer-sighted as they grow older, by 

® Supra, p. 386, n. 3. * But cf. i/i/ra, p. 624, n. 2. 
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Bhovring how clear vibion depends on locusing all the rays proceeding 
to the eye from each several pomt preciseh upon the surface of the 
letma ; m short sighted persons, the curvature of the lens of the eye 
IS excessue, and therefore objects have to be nearer than iBouId 
normallj be necessary in older thit the ra5S proceeding from any 
pomt m them maj be focused on the retina and not m front of it ; 
but the cui\ature of the lens is mamtamed b} certam muscles, 
•which relax nith age, and therefoie, as years ad\auce, clear vision 
of objects IS possible at a greater distance If he were called upon 
to explam some uxuque pecuhaiitj of vision m a particular patient, 
the task would stiU be of the same kind , but the facts to be taken 
mto account would paitlj be facts pecuhar to this case, and though 
their consequences would be traced aceordmg to geneial prmciples, 
their special combmation w ould make the complex result imique : 
umque however not necessardj, for the same combmation might 
conceivably recur, but only as a fact withm medical expeiience 
Historical e’vplanation is largely concerned mth events m this 
sense umque Histoiy has generahzations that admit of explanation 
also , but human afiaiis are 'o complex, and our interest m them 
extends mto so much detail, that the umque occupies a qmte 
pecuhar share of attention m its mvestigations And its task 
consists largely m makmg facts mtelhgible by tracing their develop- 
ment For an institution oi etent, when we ceme upen it as it 
were abruptly , may surpr se us whereas it we know the past we 
may see that its existence or occurrence connects itself with other 
facts about the same folk or period m aecoidance with accepted 
prmciples The mstitution of pnmogemture for example aceordmg 
to which land descends upon the eldest son is a pecuhar mstitution, 
unknown, aceordmg to Su Henry Marne to the Hellemc to the 
Roman, and apparently to the whole Semitic world neither did 
the Teutomc races when they spread over \\csttm Euiope brmg 
it with them as their oidmary rule of succession. IMience then 
did it originate ? for such institutions do not occur at haphazard. 
Marne accounts for it as ‘ a product of tribal leadership m its decay 
Chieftamcy is not the same thing as being a landowner , but some 
of the tribal lands were generally the appanage of chieftamcy So 
long as times were warlike, the chieftamcy seems not necessarily to 
have gone to the eldest son of the deceased chief , but ‘ w herever 
some degue of internal peace was mamtamed during tolerably long 
periods of tune, wherevei an approach was made to the formation 
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of societies of the distinctive modern type, wherever military and 
civil institutions began to group themselves round the central 
authority of a king, the value of strategical capacity in the humbler 
chiefs would diminish, and in the smaller brotherhoods the respect 
for purity of blood would have unchecked play The most natural 
object of this respect is he who most directly derives his blood from 
the last ruler, and thus the eldest son, even though a minor, comes 
to be preferred in the succession to his uncle , and, in default of 
sons, the succession may even devolve on a u oman There are not 
a few indications that the transformation of ideas was gradual 
The custom, Marne thmks, was greatly fixed by Edu ard I’s decision 
in the controversy between Bruce and Baliol , where the celebrity 
of the dispute gave force to the precedent. The rule of primogeni- 
ture was extended from succession to the lord’s demesne to succession 
to all the estates of the holder of the signory however acquired, 
and ultimately applied to all the privileged classes throughout 
feudahzed Europe ^ In a case hke this, a knowledge of past facts 
enables us to see how a new custom might emerge conformably to 
known pnnoiples of human nature There are motives for allowmg 
the chieftaincy to devolve upon the eldest son, and motives for con- 
ferring it upon the strongest of the near kindred , when the latter 
are weakened by change of circumstance, the former are hkcly to 
prevail The influence of precedent upon the human mind is also 
a famihar principle , and though it is impossible to show that m 
such cases nothing else could at any pomt have happened (Edward I 
for example might have decided difierently), yet m the light of vhat 
we know of men’s passions and purposes and of the physical con- 
ditions under which they hve, we are able to understand many of 
the connexions which link events together. 

Sciences like Geology or Biology set themselves for the most 
part to solve more generahzed problems of development though 
to them too some particular fact, apparently m conflict with a 
theory, may offer occasion for a detailed historical enquiry. But 
the explanation of the occurrence of crystalhzed rock, commonly 
as that occurs, is not logically different from iihat it would be 
if it occurred once only ; and if we set about accounting for 
that local and temporal affinity of species which is expressed in 
Mr A. B Wallace’s prmciple that ‘ Every species has come into 

1 V Maine’s Early Irhslilviions, pp. 197-205, from which the above example 
is abridged. 
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existence coincident both m space and time -with a pre-existing and 
closely allied species ’ we shall not proceed otherwise than if the 
afSmties of one particular historical group of species were to be 
accounted for 

There are other sciences (e g. Pohtical Economy or Kinematics) 
which do not concern themselves with tracmg any particular 
historical development, yet have to explain the laws mamfested 
in a succession of events. Here too it ma5’ be of the essence of the 
explanation to show how one change deterimnes another, and the 
new fact thus introduced determmes a third, and so forth The 
laws mvolvcd may be various, and the sequence be explamed by 
resolution mto stages, each of which exhibits a general principle, 
while the special circumstances in which such a principle is exhibited 
furmsh the occasion for a further change that exemphfies another 

There are cases where the element of time is one of the most 
important of the facts. Many effects depend upon the juxtaposition 
of bodies m space, and their juxtaposition depends on time-con- 
ditions. The fortune of a campaign may be decided by the rapidity 
of a march, brmgmg troops upon the field at a critical moment ; 
the troops may fight upon the same prmciples and with the same 
degrees of courage all through, but the result is deter min ed by their 
bemg there at the time The working of a machine would be thrown 
out by anything that delayed or hastened the movement of a part 
with which other movmg parts had to engage , and the same is of 
course true as regards the articulated movements of an animal The 
dismtegration of mountains is largely produced by frost succeeding 
ram ; if rain only came just after frost, it would not take place m 
the same way. Professor Marshall has called attention, in his 
Pnnc'jAcs of Economics, to the great importance of the element of 
time in the working of econonuc laws ■ 

There are however also many results that are to be accounted for 
through the concurrent operation of several prmciples or rather 
— for principles cannot in strictness be said themselves to operate — 
through the concurrent operation of several causes, each according 
to its own principle. The path of a projectile at any moment is 
determmeJ by its own inertia, the pull of the earth, and the resis- 
tance of the atmosphere. It is true that at every moment these 
forces are producing a new direction and velocity m the projectile, 

^ Quoted Bomanes, Dancm and afUr Darimi, L 2A3. 

* c. g. Bk. HL o. iv. § 6, dth ed. p. 18^ 
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whicli forms the basis for an immediate further change ; and that 
it IS by foUowmg the continuous series of these successive changes 
that its path is ascertained — a task which the notation of the calculus 
alone renders possible The consideration of any term m the senes 
of changes as the resultant of simultaneously operatmg causes is 
however different from the consideration of the succession of one 
resultant change upon another in the senes. And the explanation 
of many problems hes in showing the concurrent operation of diffe- 
rent causes, each acting continuously according to its own law , as 
opposed to the case just considered, where one cause may produce 
an effect that, by virtue of the conditions with which its production 
coincides, then produces a fresh effect m accordance with a different 
law The column of mercury m the barometer is maintained ac- 
cordmg to laws that are all contmuously exemplified, and not first 
one and then another of them ; the atmosphere is always exertmg 
pressure, and in the mercury the pressure is always equahzed in 
virtue of its nature as a fimd Economists are famihar with 
‘ Gresham’s Law ’ that bad money dnves out good, i. e. that if in 
any country the circulating medium is not of umform quahty, the 
best is always exported and the worst left behind. By ‘ best ’ is 
meant that whose mtnnsic value bears the highest proportion to its 
no min al value , a sovereign which contains the proper weight of 
fine gold being better than one containing less, and so forth. The 
explanation of the Law is simple. Government can make the bad 
money legal tender for the payment of debts at home , it eannot 
compel the foreigner to receive it For discharging debts abroad 
the better money is therefore more valuable, for discharging debts 
at home it is no more valuable than the worse , it is therefore more 
profitable to export the good, and keep the bad money for home 
purposes ; and the desire of wealth being one of the strongest and 
most uniform motives in mankind, what is most profitable is natu- 
rally done Nothing turns here upon the resolution of a sequence 
mto stages exhibiting difierent laws ; the derivative law is shown 
to follow from more general laws, under the special assemblage of 
circumstances described in saymg that the eirculating medium in a 
country is not of umform quahty ; but these general laws are 
exhibited simultaneously and not successively. That the power of 
any government extends to its own subjects only, and that men 
desire wealth, are principles more general than Gresham’s Law , and 
both apply to money, which is at once, as legal tender, a matter to 
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which the pow cr of government applies, and, as medium of exchange, 
the equivalent of wealth 

No logical impoitanco attaches to the distinction between ex- 
planations that derive a complex law from simpler laws exemplified 
together, and those that derive it from simpler laws exemphfied 
successively Many explanations involve both features. But there 
is a difference of more importance between either of these, and that 
form of explanation which consists in showmg that laws, hitherto 
regarded as distinct, are really one and the same New ton showed 
that the familiar fact that heavy bodies fall to the earth, and the 
equally familiar fact that the planets aie letaincd in their orbits, 
were really instances of the same principle, the general Law of 
Attraction. Somethmg of the same sort is done when Romanes 
points out that Natural Selection, and Sexual Selection, and Physio- 
logical Selection, and Geographical Isolation are m their operation 
so many forma of Isolation preventing free intercrossing among all 
the members of a species, and thereby leading to modification of 
type.^ In cases hke these, we do not derive a derivative law from 
several more general laws exemphfied together or successively in 
complex circumstances of a particular kind ; but a smgle more 
general law or kind of process is shown to be exemplified m a diver- 
sity of circumstances which have hitherto concealed its identity. 
This operation is sometimes called subsumption, as brmging several 
concepts under one, in the character of mstances, or of subjects of 
which it can be predicated m common Yet even here it is plain 
that the operation, of tracmg the distmctive pecuharities of the laws 
or processes explained or subsumed to the special character of the 
circumstances m w hich the same more general prmciple is exhibited, 
is of the same kind as occurs m all other forms of explanation : only 
the further synthesis, in which the complex consequences of the con- 
current or successive laws or kinds of process are traced, is lacking. 

Explanation, as was said at the begmmng of the chapter, is 
deductive — deductive, that is, in respect of the reasomng mvolved 
in it. Yet it has a close relation with the work of Induction, and the 
consideration of this wdl form the subject of the remamder of the 
chapter 

Explanation starts, as we have seen, from prmciples already 
known, or taken as knowm , and it shows that the matter to be 
explained follows as consequence from these. But it is clear that 

^ DarvAn and after Darwin, voL hi, o. i. 
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the reasoning which deduces their consequence from them is un- 
affected by the nature of our grounds for taking them as true. If 
they were nothing more than hypotheses, we might still argue from 
them to their consequence as if they were mdubitably certain. Just 
as we may syllogize in the same way from true premisses and from 
false so it IS with any other kind of reasomng Moreover, it was 
pointed out that many at least of the most general and fundamental 
of our scientific principles are accepted only because they explain 
the facts of our experience better than any we can conceive in their 
stead ; they are therefore, or uore at the outset, hypotheses, used 
in explanation of facta, and accepted because of their relative success 
in explammg them We do not see why they are true but only 
why we must believe them to be true They are estabhshed induc- 
tively, by the facts which they explain, and the failure of any rival 
hypothesis ; they are not explained from the facts, but the facts 
from them 

It follows that uhatever deductive reasoning enters mto an ex- 
planation enters also into the mductive proof of an hypothesis which 
is shown to explam, and to be the only one that will explain the 
facts. And many explanations are put forward, which do not appeal 
only to principles already known, but have it as their avowed 
object to prove one or more of the principles which they employ. 
Explanation then figures as an instrument of induction ; and 
J S Mill spoke accordingly of a ' Deductive Method of Induction 
and rightly attributed great scientific importance to the process 
which he called by that name. 

No better instance of this operation can be given than the 
famihar instance of the Newtoman theory of gravitation Sir Isaac 
Newton showed that the movements of the heavens could be ex- 
plained from two principles or laws — the First Law of Motion, and 
the Law of Umversal Gravitation The former is, that every body 
preserves its state of rest or uraform rectihnear motion until it is 
interfered with by some other body ; according to the latter, every 
particle of matter attracts every other particle with a force that 
varies directly as the mass and inversely os the square of the 

1 On this, of supra, pp. 331-334 

2 I add these woids, because it is important to realize that an hypothesis 
is not really proved by merely explaining the facts : cf infra, p 623. But 
many hypotlieses are provisionally accepted, which are not proved, on the 
ground that they explain the facts, and without the performance of what 
would often be the impiacticable task of showing that no other hypothesis 
could equally well do so. 

177B L 1 
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distance. The former had already been estabhshed by Galileo, and 
Newton took it for granted , but the latter be proved for the first 
time by his use of it in explanation 

The theory which bears the name of Ptolemy though much older 
than he, represented the sun, moon, and stars as movmg round 
the earth , and originally it w as supposed that thc5’ moved m circles 
with the earth as centre While the laws of motion w ere stiU undis- 
covered, no difiBculty was found m their circular motion , mdeed 
Aristotle supposed it to be naturally incident to the substance of 
which the heavenly bodies w ere composed, that their motion should 
be circular , for the circle is the perfect figure , movement m a 
circle is therefore perfect motion , perfect motion belongs naturally 
to a perfect body , and the substance of which the heavens are 
composed — the quinta essentia, distmct from the four pnmary 
substances, earth, air fire, and water, that are found composing 
this globe — 13 perfect ^ The only difficult}- arose when it w as found 
that the orbits of the heavenly bodies, other than the fixed stars, 
were not perfectly circular , and that was met bv the hypothesis 
of epicycles referred to in an earher chapter ® The substitution of 
the Copermcan for the Ptolemaic hypothesis, though mvolving a 
reconstruction of the geometric plan of the heavens, did not neces- 
sarily mvolve any new dynamics®, Kepler's discovery that the 
planetary orbits were elliptical was however a severe blow to the 
traditional theory of epicycles, which had aheady by that time 
become highly compheated, in order to make it square with the 
observed facts But when the first law of motion had been grasped, 
it was evident that a planet, if left to itself, would not contmue 
movmg m a circle, and returmng on its own track as Aristotle had 
thought to be natural to it and as with more or less approximation 
it actually does but would contmue movmg for ever forward with 
uniform velocity in a straight line Circular motion however 
uniform, was now seen to mvolve an uniform change of direction 
for which a dynamical reason was required. And as the planets 

^ According to Aristotle, every body left to itself had a natural motion, 
dependent on its own nature • that of the heavens was round a centre, that 
of earth and water to a centre, that of air and fire from a centre. The centre 
was the centre of this globe, and so (on his view) of the phvsical universe. 
Bodies need not be left to their own morion , a stone, for example, may be 
thrown towards the sky; but m such case their motion was mt natural, 
but violent - Supra c xxi. p -170 

‘ The heliocentnc hypothesis was put forward m the history of Greek 
astronomy by Anstarchus of Samos. 
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were constantly changing direction towards the sun, a force exerted 
from or in the direction of the sun seemed necessary. 

Now the greatness of Newton’s aeluevement ^ did not he in the 
conception that the orbital motion of the planets was the resultant 
of two factors, the mertia of their proper motions which, left to 
itself, would carry them foruaid with constant velocity m a straight 
hne, and a ‘ centripetal force ’ which, left to itself, would carry them 
to the sun The resolution of curvilinear mto rectihnear motions 
had been accomphshed before him, and the hypothesis of an attrac- 
tive force had already been hazarded It had even been suggested 
by others as well tliat such a force might var}’ inversely as the 
square of the distance , for the area of the spherical surface over 
which it might be conceived as spreading at any distance from the 
centre of the sun varies directly as the square of the distance, and its 
mtensity might be supposed to decrease as the area increased. 
Neither was it Newton uho ascertained the facts about the move- 
ments of the planets — no small or easy contribution to the solution 
of the problem But he did three thmgs He conceived that the 
force which deflected the planets mto their orbits was the same as 
that which made bodies fall to the earth or, to put it differently, he 
identified celestial attraction with terrestrial gravity, and conceived 
the earth as continually falling out of a straight path towards the 
sun, and the moon towards the earth , he conceived that this at- 
tractive force was exerted between every two particles m the 
universe , and he invented a mathematical calculus by which 
he could work out what were the theoretical consequences of the 
principles which he assumed 

All these steps were of the highest importance The first pro- 
vided data to calculate from , the second made it possible to give 
a precise form to the doctrine of attraction ; the third made the 
calculation possible The amount of acceleration produced per 
second m near bodies falling to the earth was already known®; 

^ It IS instructive to note that bis law now seems not imconditionallv true. 

® Strictly speaking, that acceleration should not be the same at 1,00U feet 
from the earth and at 100 feet, and m virtue of atmospheiio resistance 
a cricket-ball should not fall as far in a given timo as a ennnon-ball ; but 
the theoretical differences would be so small as to escape oliscrvation, and 
therefore the fact that acceleration is empirically found to be 32 feet per 
second for all bodies in the neighbourhood of the eaith creates no difficulty. 
On the other hand, in the oscillations of a pendulum, which vaiy iii Iho 
plains and in the neighbourhood of mountains, we do find evidenro ngiecable 
to the theory, of the same land as those minuto differences w'ould affoid if 
we could measure them. The logical bearmg of these considerations will he 

Iil2 
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Newton proved that the resultant of the attractions of all the par- 
ticles of a sphere as as if its mass u ere concentiated at the centre ; 
and that enabled him to show that the same law of attraction would 
give the known acceleration of a falling hod}' near the earth and also 
that of the moon towards the earth or a planet towards the sun in 
their fall from the path of the tangent 

With his proof of this Logic is not concerned Processes of reason- 
ing are too numerous for Logic to study them all, and those of 
mathematics are for the mathematician to appraise ; it is enough 
if the logician can satisfy himself m general regarding the grounds 
of mathematical certainty But assuming the task of deducing 
from his prmciples their theoretical consequences to have been 
performed, we may look at the logical character of the reasonmg 
m which Newton made use of that deduction 
The principal astronomical facts to be accounted for concerned 
the movements of the earth and other planets round the sun, and 
the movements of the moon round the earth ^ The former body 
of facts had been already generahzed by Kc2ilor, in his three laws, 
(i) that the planets move in ellipses round the sun, with the sun 
in one of the foci ; (ii) that they describe equal aieas in equal 
times ; (in) that the cubes of their mean distances vary as the 
squares of their periodic times There was also a large body of 
recorded observations upon the movements and perturbations of the 
moon But when Newton first worked out his theory he conceived 
that a sphere attracted bodies near it as if its mass were concen- 

seen if it is remembered that a theory, though not proved by its conformity 
with facts, IS disproved by any clearly established unconformity 

^ Where the planets are mentioned they may be taken to include the 
moon unless the context exprc^'sly forbids 

® Pei haps it should be explained that as a circle is a curve, every point 
on which IS equidistant from a point within it called the centic, so an 
ellipse IS a curve, the sum of the distances of every point on which from 
two points within it called the foci is constant , that the area dcsciibcd by 
a planet in moving fiom a jioint a to a point & on 
its orbit IS the area comprised between the arc, and 
the lines joining those points to the centre of the 
sun : BO that if the planet is nearer the sun, it will 
move faster, smee if ac, be are shorter, ab must be 
longer, to make the area abe the same , that the mean 
distance of a planet is its average distance from the sun 
during its revolution, and its periodic time the period of its revolution, so 
that it the cubes of the mean distance vaiy as the squares of the periodic 
time, it follows that a planet who-c mean distance fiom the sun was twice 
that of the earth would have a ‘ year ’ oi period of levoliition, w'hose square 
was to the square of one (eaith’s year) as the cube of two to the cube of 
one — L e. that its period of revolution would = y 8 x the earth’s year. 
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trated near the surface. On this a.<^sumption, the force ■which gave 
an acceleration of 32 feet per second to falling bodies near the earth 
■would not, if it varied inversely as the square of the distance, account 
for the period of the levolution of the moon It ■was only after 
several jears, iihen his attention had been recalled to the whole 
question by Ilallcy, that ho demonstrated that a sphere attracted as 
if its mass ■were concentrated at the centre^, and found vith this cor- 
rection m his premisses that the theoretical results of the law of 
Universal Gravitation agreed with the observed facts But it was 
further involved m his demonstration that any other rate of varia- 
tion in an attractive force operatmg betw een all particles of matter 
would give results conlhcting with those facts , and therefore it had 
been shown not only that his theory might be true, but that if the 
planetary motions were to be accounted for by help of a theory of 
universal giavitation at all, the law of that attraction must be as he 
formulated it.^ 

The further confirmations which Newton’s Law of Universal 
Gravitation has received, from its success m accountmg for other 
physical phenomena, need not detain us ; we have to look to the 
steps mvolvod in its establishment, and they can be sufficiently seen 
in what has been detailed already. First, there was the suggestion 
that the movements of the planets w'ere to be accounted for by 
reference to two factors — ^the inertia of their proper motions, and 
a force of attraction ; this was not due to Newton. Next, it was 
necessary to determine or conjecture the way in which these two 
factors severally operated ; so far as the inertia was concerned, that 
had also been in part already done, and it was expressed in the first 
law of motion ; the actual velocity of each planet was ascertamed 
by calculation from astronomical observations, and the velocity 
proper to each planet considered alone was determmed by reference 
to the actual velocity and the velocity acquired by gravitation. 
But the velocity acquired by gravitation, or through the influence 
of the attractive force, had to be conjectured ; and though the 
law of its variation had been suggested before, unless the amount of 
its efiect between some given masses at some given distance were 
knofm, the law of its vanation left the matter quite mdeterminate. 

^ Cf Glaisher’s Address in commemoration of the bicentenary of the 
publication of Newton’s Pnncipia, Apnl 19, 1888, published in the Cambridge 
Chronicle and University Journal of April 20, 1888. I owe the reference to 
this to the kindness of Piofessor H H. Turner 

* i. e. if it was to embody a simple ratio : of. pp. 470-471, 607, supra. 
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The identification of the attractive force with teircstrial gravity 
and its formulation as a force operating between every two par- 
ticles of matter, thus completed the necessary data , and prin- 
ciples and facts were now before Newton, sufficient, if a method 
of calculation were devised, to enable him to determine what should 
be the consequences of his hypothesis The next step was the 
process of calculation But he had to show, not barely w'hat the 
consequences of his hj'pothesis would be, but that they w ould be the 
same as the observed facts . and moreover, that his was the only 
hypothesis whose consequences would be the same as the observed 
facts ^ The comparison therefore of the facts with the theoretical 
results of his and of any other h3-pothesis was the step that succeeded 
the calculation , and havmg found that they agreed with his, and 
with no other, he reasoned thus — Assuming that the continual de- 
flexion of the planets from a rectihnear path is due to such an 
attractive force, their actual motions, if my statement of the law 
of attraction is true, would be thus and thus ; if it is false, they 
would be otherwise : but they are thus and thus, and therefore my 
statement is true. 

Now of the steps in this whole logical process, some are not 
processes of reasoning at all — ^the suggested reference of the resultant 
motions to those two factors, the suggested identification of one 
of the factors with terrestrial gravity, the suggestion that it operates 
between all particles of matter, and the comparison of the theoretical 
results with the observed facts. Reasoning may have been em- 
ployed m establishmg the first law of motion ; but that reasoning 
lies outside the present appeal to it. The reasonmg involved m 
determmmg the theoretical results of the action of the factors assumed 
IS deductive. But the final argument, m w hich the agreement of the 
facts with the results of this hjqiothesis and of no other is shown to 
require the acceptance of this hj’pothesis is inductive Had the 
Law of Gravitation been already proved, we might have said that 
Newton was merely explaimng certam empirical generahzations 
about the movements of the planets , had it been already proved 
and had the attraetion of a sphere acted as he at first supposed, the 
apparent disagreement of its consequences with the records of the 
moon’s and planets’ movements would have led him not to lay aside 

^ Cf previous page, n 2 It was possible to show that no other rate of 
attraction would give results conformable to the facts, because the pioblcm 
was a mathematical one ; and in mathematics it is easier than elsewhere to 
prove not only that if a is true, 6 is true, but also the converse. 
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the theory, but to doubt the observations, or to assume (as Adams 
and Levemcr afterwards did for the perturbations of Uranus) the 
existence of some other factor to account for the discrepancy ; but 
inasmuch as it was only now proved by its exclusive success m 
explaining the facts, he -was arguing inductively to the proof of it. 

If we look for a moment at the simpler inductive arguments 
which estabhsh the cause of a phenomenon by appeal to ‘ grounds 
of ehmmation ’, we shall find in them too something of this double 
character, at once inductive and deductive The facts appealed to 
as showing that a is the cause of x are themselves accounted for by 
that hypothesis If, for example, facts do not allow us to doubt that 
malarial fever is conve3-ed by the bite of the Anopheles mosqmto, 
then too the power of the Anopheles mosquito to convey malarial 
fever accounts for its appearing in persons bitten by that insect. It 
is impossible but that, if certain facts are the ratio cognoscendi of 
a causal principle, that principle should be the ratio essendi of the 
facts But m these simple arguments there is nothing correspond- 
ing to the deductive reasomng which woiks out the joint conse- 
quence, in particular circumstances, of the action of two or more 
causes, from a knowledge (or conjecture) of the effect which each of 
these causes would produce singly It is on account of this opera- 
tion that J S. Mill gave to reasomng that mvolves it, even when its 
primary object is the inductive establishment of a general prmciple, 
the name of the ‘ deductive method of induction ’. 

Such reasomng can only be used where the joint effect of several 
causes is calculable from the laws of their separate effecta Where 
the jomt or complex effect cannot be determmed by thinking, from 
a knowledge of what the separate effects would be, we rely entirely 
on the inductive method of ehmmation in order to show that such 
complex effect is to be attributed to the action of one particular 
conjunction of causes rather than another. But into the investiga- 
tion of any complex effect of the other kind, in which the action of 
the several causes can be traced as combmmg to produce it, some 
measure of this deductive reasomng will always enter. Most 
obviously is this the case in regard to those complex effects which 
exemplify what has been called a homogeneous intermixture^ — ^i.e. 

^ J. S. Hill gave the name of ‘homogeneous intermixture of effects’ to 
those cases where the joint effect of several causes acting together is of the 
same kind with their separate effects, and differs only in some mathematical 
respect from the effects which the same causes would produce “iingly , this 
happens, e. g., m the mechanical composition of forces — ^for which reason 



520 


AN INTRODUCTION TO LOGIC 


[chap. 


where the complex phenomenon is quantitative, and there are many 
factors deternuning its quantity, some by v ay of increase and some 
of decrease The simpler inductive methods are there quite in- 
adequate for there need be no two instances of the phenomenon in 
which its quantity is the same, nor, if thcic neie, need the combina- 
tion of factors be the same , neither can n e iiifci from the non- 
occurrence of the phenomenon, or its presence only in an imper- 
ceptible degree, nhere the supposed cause is present, that nhat ne 
had been inclined to ascribe it to does not pi oduce it , since that cause 
might be present, but counteiacted by another of contrary effect. 
Even the rule that cause and effect must varj concomitantly, and 
the lule that no such portion of the efiect must be attiibuted to one 
among the factors making up the cause of the n hole, as is already 
accounted for by other factors, aie not sufficient to ensure success m 
such enquiries It is necessary to be able to measure more or less pre- 
cisely the complex effect, and to know mth corresponding precision 
the amount of effect that the several supposed causes nould pro- 
duce alone, in order to prove that anj particular one among them 
cannot be dispensed nith, or rejected fiom being a part cause. 
And mto this proof a deductive calculation mil obMOUslj- enter. 
In the fiscal controversy, foi example, initiated in Gieat Britain m 
1903, it nas alleged that the excess in the \alue of our imports 
over that of oui exports v as due to the ciippling of our production 
by fice trade , but this could only be pro\ed by showing that the 
difference of value between exports and imports was unaccounted 
for, unless we w ere In mg on our capital , and that could not be 
shown unless the excess in value of imports were ascertained, which 
was attributable to other causes known to assist in producing their 
total excess value — such as the fact that the valuation of our imports 
was sw ollen by the inclusion of the cost of carriage to our own ports 
(while our exports, being valued before transport, did not receive this 

he spoke also of Composition of Causes in such a case. Bhcrc the joint 
efiect difiers in quality from the separate effects (and so cannot be calculated 
from a knowledge of them) he called it heterogeneous or heteropathio. He 
lUustiated this from chemical combination, in which the chemical properties 
of the compound (unlike its weight) are not homogeneous with those of its 
constituents , though he quite overlooked the fact that elements were not 
the ‘ cause ’ of a compound in his usual sense of that term But though 
homogeneous intermixture of ellects allows of deduetive reasoning, such 
reasoning ma> also occur where the complex efiect is not the sum or dillcrence 
or mathein iliea! resultant of the scpaiate ellccts And it is the deducibility 
of it fiom a knowledge of the seveial piincipks iniolvcd that difluentiates 
this kmd of ‘ intermixture of efiects *. Cf. System of Logic, III. vu 
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addition) : and by the value of the goods that paid for ships sold 
abroad or for the service ■which the country performs as ocean- 
carrier, although nothing appears in the total for exports on those 
heads and by the value of the goods that represent payment for 
the use of British capital invested abroad, or pensions charged on 
the Go^ ernment of India The difficulty of determimng the amount 
by which these causes should make our imports exceed our exports 
in value rendeied it exceedingly hard to prove, at least on this 
hne of argument, that ue could not be paying out of the year’s 
production for all that wo imported m the year 

To sum up — Explanation consideicd in it«elf is deductive : it 
consists in showing that particular known facts, or laws, or general 
causal connexions, follow fiom principles already established, in the 
circumstances of the case , it discovers therefore nothing new, 
except as it makes us understand the reason for that w hich w e had 
hitherto only known as a fact But explanation also enters mto 
induction, so far as the prmciples, from which the facts, or laws, or 
gencnl causal connexions, are shown to follow, were not previously 
estabhshod, but aio so only now by showing that the actual facts, 
laws, or causal connexions would follow from them and not from any 
alternative principles In such mdiiction there are four mam steps 
distinguishable (i) conceiving the several agents, or causes, at 
work , (ii) determining or conjecturing how or accordmg to what law 
each of them severally would act , (in) reasonmg fiom these pre- 
misses to the result which they should produce m common, as well 
as to the result which w ould follow on any iival hypothesis as to the 
agents at w ork, and the se\ eral law s of their operation , (iv) show mg 
that the facts are what should follow from these, and not from any 
rival premisses ^ 

Many observations might still be made upon this type of argument 
— one of the commonest and most important in the sciences. Its 
apphcations are very various It may be directed to estabhsh that 
a kno'wn agent is concerned m the production of a famihar effect 
with which it has not hitherto been suspected to be concerned : as 
Darwm showed that earthworms play a part m the subsidence of 
buildings below the surface level. Or agam, it may be used m sup- 
portmg a theory as to the law or principle displayed m a set of 
variable facts the Mendehan theory, that there are definite alterna- 
tive factors, dominant and recessive, deteimmmg, accordmg as only 
1 This IB not always a sepaiate step : v. p. 623, n. 1. 
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one kind or both are present in the fertilized ovum, various pecuha- 
rities m mdividual animals and plants, involves elaborate deduction 
of the proportions in nhich such jieculidiitics should be found over 
a large number of specimens, and of the possibihty of estabhshing 
varieties that breed true in this or that respeet, and it is recom- 
mended by its success m accountmg for observed facts of this kind. 
Or it may be used to show the existence of an agent, u hose mode of 
action, if it exists,isknovn, as AdamsandLeveiiier argued that there 
must be a planet hitherto unobserved to account completely for the 
perturbations of the known planet Uranus ^ The more n e can 
intioduce number and quantity into our statement of the pnnciples 
that are to account for facts, and can determine numerically and 
quantitativelj' the facts themselves, the more this typo of argument 
IS available But ve are using it, whenever an explanation of facts 
is offered, among the premisses of vhich is one uhose truth is in 
question, and is mf erred from the success with vhich by its help the 
facts are shown to be explicable The question may be, nhat 
causes can produce such an effect, or which of the causes that can 
produce it arc contiibutmg to produce it now ’ We may wish to 
estabhsh a general principle, or only some special fact as to the 
circumstances that are modifymg the results of that piinciple m the 
case befoic us It is possible too that the laws of the action of the 
se\ oral agents ma3’ some of them have been prenouslj’ ascertained 
and estabhshed, while others are onlj’ conjecturallj' formulated ; or, 
if the question be as to the agents contributing to the result in a par- 
ticular case or class of cases, the laws of the several actions of them 
all may have been estabhshed previouslj' But w ithout dweUing on 
these pomts, w e may conclude the chapter with four considerations. 

First, the mductive arguments of science display m every dif- 
ferent degree that combination with deductive reasomng which has 
been now anahsed Thus, though we maj' represent in sj-mbols 
the induction whose logical form i& a mere disjunctive argument, 
and contrast it with this into which the deduction of a complex 
result from several premisses so prominently enters, yet m actual 
practice the contrast is not so sharp ; in few inductive investigations 
is the reasomng merely disjunctive ; but the amount of deductive 
reasomng that has to be performed before one is in a position to 

^ Thi^ colebratcd argument is often also u'ed to illustrate Mill a ‘ Method 
of Residue!!', as it lery well does For that Method is, as Mil l himself 
recognized, partly deductive in character. CL infia, p. 660 . 
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apply a disjunction, and to say that this hypothesis is true because 
the rest can be proved false, varies very greatly in different inves- 
tigations. 

Secondly, to show that the facts agree with the consequences of 
our hypothesis is not to prove it true To show that is often 
called verification ^ , and to mistake verification for proof is to 
commit the fallacy of the consequent^, the fallacy of thinking that, 
because, if the hypothesis ueie true, certain facts would follow, 
therefore, since those facts are found, the hypothc^-is is true It 
IS the same mistake as that of incomplete elimination, in the estab- 
lishment of a simple causal relation the same as results fiom over- 
lookmg what is called the Plurahty of Causes A theoiy whose 
consequences conflict w ith the facts cannot be true , but so long as 
there may be more theories than one giving the same consequences, 
the agreement of the facts with one of them furmshes no ground for 
choosmg between it and the others ® Nevertheless m practice we 
often have to be content with verification , or to take our inabihty 
to find any other equally satisfactory theory as equivalent to there 
being none other. In such matters we must consider what is called 
the weight of the evidence for a theory that is not rigorously proved. 
But no one has shown how weight of evidence can be mechamcally 

^ HIill supposes veiification, i e. showing that the facts agree with the 
consequences deduced fiom an hypothesis, to be always a separate stage in 
the whole process. But, as Professor Cook Wilson has pointed out, this is 
not so, if the only facts appealed to are those which the hypothesis was 
framed to explain ; foi then its consequences are not deduced hist, and the 
facts asccitaincd and compared therewith aftei. Mill was thinking of what 
IS very common in this sort of inquiry, viz that we endeavour to veiify 
our theory by consideiing what should happen, if it weie true, in circum- 
stances which have not been examined, nor perhaps hitherto existed, and 
then observing what happens in these cucumstances, instituting them if 
necessary. Such pioceduic often involves very delicate and elaborate experi- 
ment, as well as vciy intricate calculation, especially in physics If the 
result which our theory led us to anticipate actually occuis, the theory is 
said to have shown a power of successful prediction ; and men aie often 
more influenced in favour of a theoiy by its power of successful prediction, 
than by its explaining facts already known This however is unreasonable. 
Just as an erroneous theory may successfully explain known facts, i. e the 
facts may be such as would exist if the theory were true, and yet it may 
be in some respect false, so it may successfully predict unknown facts But 
what really gives to a theory a gieater title to our belief is greater compre- 
hensiveness, i.e power to explam a wider and more varied range of facts; 
for the bigger the system, the harder it is to find several principles that 
equally satisfy the facts of it. And when men seek to vwily a theory by 
way of predicting what will occur in fresh cucumstances, they commonly 
take circumstances unlike those of what it was first formed to explam. 

■ OE. p. 690, %nfm. * Cf. p. 423, supra. 
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estimated ; the i^est men, and best acqnamled ■with the matter 
in hand, are oftenest right. 

Thirdly, there is no logical dillcrence between the reasomng con- 
tamed in explanation, and the mductive reasomng that ln^olve3 
explanation, except m one point . that the latter inters the truth of 
some premiss assumed m the explanation fiom its success m explain- 
ing the actual facts and the imposoibihty of explaimng them with- 
out assummg it. Where this impossibilitj is not shown, and we 
content ourselves with verification — that is, with showing that the 
facts consist with the assumption — ^there the logical difference is 
still shghter , it amounts to this, that in explanation the premisses 
are taken as previously' known, and m the other case something m 
the premisses, not taken as pieviously known, is accepted on the 
strength of its use m the explanation ^ 

Fourthly, we may answer here the second of the two questions 
raised at the end of c xvii Demonstration is explanation from 
prmciples that are self-evident, or necessarily' tiue. If it be said that 
in that case veiy httle of what we beheve is dcmonstiated, we must 
adrmtit. We can demonstrate httle outside mathematics But we 
have an ideal of demonstration, and it seems to be that , and it is 
not syllogistic, as Aristotle thought it to be ^ 

[Dr Bosanquet, m a paper aheady referred to, ‘ On a Defect m the 
customary logical Formulation of Iiiductn e Reasoning ’ {Proceedings 
of the London Aristotchan Socuti/f'K S vol xi, 1910-11, p 29), has 
expressed the opmion that ‘ the lestiictioii of Inductive proof to 

^ J. S llill, to whose work the above chapter is not a little indebted 
(r Logic, III. x-xiii), fails to mark sufficiently ttw difference between showing 
that the facts agice wnth a theory and showing that the theory is true. 
And he doc= not bring out cleaily enough the i elation between what he calls 
the Deductive Method of Induction (c xi) and what he calls the Explanation 
of Laws of Nature (c vii) He niither notices how' they chffer, nor how 
closely they agiee, though he gives the same investigation (the Newtonian 
theory' of giaiitation) as an example of both of them (xi 2. xi'i 1) More- 
over, in rt-olving into three steps his ‘Deductiic Method of Induction he 
leaves out the fiist of the foui mentioned on p. 621, but cf. xi 1 and viL 

- For syllogism, as has been argued above, pp 30^311, implies the applica- 
tion, to a paiticular case, of a general principle known independently ; with 
complete in-iight, the necessity which connects the different elements in 
a complex fact should be manifest in the case before its, and the general 
principle or mayor premiss not brought in ab extra, but rather visible in and 
evtricable fiom that case (cf p 311, supra). This much however Aristotle 
would probably have admitted, and would have called it syllogism, to show 
what chiratter it was, in a subject of a given kind S, that involved its 
having the predicate P, but most demonstiation cannot even so be put into 
the form of syllogism, connecting one teim with another tbiough a third 
by the relation of subject and attribute. 
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[the disquahfication of competing hypothe’^es is a fundamental error 
of principle and adds that he here finds himself in opposition to 
the doctrine of this book. With a great deal of his paper I cordially 
agree It is an attack on the sulficicncy of the principle ‘ Same 
cause, same effect ’ in inductive enquiry Though provoked especi- 
ally by the vTitings of M Bergson, from whose L’ Evolution creatnee 
he quotes a ‘ typical passage it ‘•eems to me to hold good equally 
agamst Mill’s presentation of induction in his exposition of his 
‘ Inductive Methods Induction is not commonly nor for long so 
simple a business as the pairmg off of a determinate cause a v ith a 
determinate effect x, each repeated uiichangmgly amid varymg 
circumstances from among -nhich it has to pick them out. Our 
‘ causes ’ are commonly variables, TMth whose variations is con- 
nected a corresponding variation m the effect, and we seek a principle 
from which we may determine u hat variation in the one is connected 
with what variation in the other And they are commonly co- 
operant, so that we need also to trace their consequences through 
divers combinations mto very divers complex effects Hence, as 
Dr Bosanquet says, the mtelligence will ‘ bmd different to different 
m binding same to same ’ ; and the universality and generahty at 
which it aims ‘ is not measured by millions of repeated instances, 
but by depth and complexity of insight into a subsystem of the 
world ’ {loc cit p 34) ‘ The value of an Inductive conclusion, as of 

any piece of knowledge, lies m the amount of reality which it enables 
us to grasp, and this is very sbghtly tested by the number of cases 
in which the nexus is repeated m fact ’ (ib p 39) This seems to me 
very true, and I think the foregomg chapters are in accordance with 
it 2 I aho agree that v hat Dr Bosanquet calls ‘ this work of the 
universal ’ is ‘ the true spirit and mainspring of the mductive ad- 
vance of knowledge ’ (ib p 34) I have indeed said something of 
the kind above, pp 469-470 That the work of the mmd m frammg 
theories caimot be reduced to rule I have pointed out in the same 
chapter, when discussing the formation of hypotheses. That 
indeed is its most origmative work It may be compared with the 
activity of artistic creation There the mind, rummatmg as it were 
upon a hint of the beauty which it seeks to articulate, somehow 
advances to a fuller apprehension of it , and m scientific activity, 
ruminating upon certam facts, it advances to the thought of a system 
in which they might be connected This is the genume work of 
intelligence 3, but our minds are not fully mtelligent Much suggests 
itself to the artist which is not suited to his theme , sometimes he 

^ p. 218 . ‘ L’lntclligcnce a pour fonction essentielle de her le meme au 
meme, et il n’y a cntierement adaptable aux cadres de I’lDtelligence que Ics 
faits qui sc r6peteat ’ 

= C£ e g pp 402, 408-409, 458, n 1, 483 Of. also Mill, op. cil , III xi 3 
Cf. the paper on ‘Mechanism, IntoUigenoe and Life’, Hihheit Jourml, 
xii. 3, April 1914, pp. 026-629. 



626 AN INTRODUCTION TO LOGIC [chap. 

[rejects it, sometimes he retains it, and others may recognize it as a 
defect m the n ork of his art There is no general criterion here, any 
more than there is general criteiion of scientific truth, as Dr Bosan- 
quetsays(ih p 38) A theory, as I have urged, may mfikc coherent a 
vide range of fact, and yet not be true But I think that Dr Bosanquet 
underrates at this point the part played by the ‘ eliminative test It 

IS the function of the intelligence to traee the connexion between one 
feature and another in the real and this it does even if the hypothesis 
that these features are exemplified in this or that existent situation 
be false ^ But v here, as in the induetive sciences, our hj’potheses 
include so much that, even if true, seems to us mere brute fact, a 
connexion of features in the real that is not self-evident, nor what we 
have any prospect of coming to find so. there we must, as it seems to 
me, rely for our acceptance of such alleged connexions upon the 
elimmation or the lack of alternative theories Dr Bosanquet says 
that ‘ the only criterion of truth is the fuller truth — the science at 
a more developed stage ’ (ib p 38) If by a more developed stage 
of a science he means one at which v e are av are of fresh facts to bo 
connected in a svstem vith those previously known, then with our 
earlier theory of the principles displayed in them these fresh facts 
will either be consistent or not Supposing that they are not (as 
the varymg distances of the planets from the earth v ere not consis- 
tent with the tlieor}' that they moved round it in concentric spheres), 
they lead us to abandon the theoiv , and we are appl 3 Tng here 
the eliminative test Supposmg that they are (as fresh facts re- 
vealed about the apparent movements of the planets by more 
accurate observation vere consistent with the theor 3 " of epicycles), 
they do not prove the theory true By the more developed stage 
of a science may be meant a stage at v hich v e have not only ascer- 
tained fresh facts., but thought out prmciples of connexion that will 
account for them, v hereas those accepted at a less developed stage 
will not But again it seems to me that we now reject those by the 
cliimnative test, because if thev vere true, the newly ascertamed 
facts would not bo as we find them , and v e accept the prmciples 
that have displaced those, unless indeed they be self-evident, because 
they alone account for all the facts now known to us Should we 
discover further facts inconsistent with them, we should give them 
up also , and therefore they remain subject to the ehminative test. 
The mere elaboration of a theory to keep pace with the accumulation 
of fresh facts, which might be called a development of the theory, 
IS no criterion of its truth It need not be true because it admits of 
such elaboration, and the modifications introduced may only make 
it more erroneous If I understand him rightly. Dr. Bosanquet 
holds that as our know ledge of the facts helongmg to some ‘ sub- 
S 3 'stem of the world ’ increases, and our theories of their systematu 
1 Cf. stepro, pp. 333-334. 
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[connexion aie modified and elaborated accordingly, we learn that 
wo are getting nearer to the truth as to their connexion merely by 
comparison of our theories m respect of systematic comprehensive- 
ness I agree that the more systematically comprehensive is pre- 
ferred to the less, because it accounts for facts which lead us to reject 
the other as not accounting for them But nothing in its principles 
or starting-points which is not self-evident seems to me in the last 
resort to have any other u arrant than that it alone enables us to find 
systematie connexion in the facts This seems to me to be the only 
inductive proof, and if a competing hypothesis enabled us equally 
well to find systematic connexion in the same set of facts, I do not 
see how we should decide between them, until we discovered a 
‘ crucial instance ’ a fact which overthrew one of them, because that 
could not find a place for it And even so, the other could not 
be proved, unless we could show that all possible competmg hypo- 
theses had been overthrown This view of the nature of inductive 
proof does not of course involve that such eliminative argument is 
the most important part of inductive enquiry, or even the most im- 
portant argument in it There is much w ork, both of thought and 
otherwise, besides argument in inductive enquiry I have enlarged 
on this m Chapter XXI The activity of the intelligence which 
results m the formation of fruitful hypotheses, on whose importance 
Dr Bosanquet so well insists, is not a process of argument Nor 
can rules be given for it , Bacon promised to show how his method 
of ‘ Exclusions ’ could be apphod to the formation of bonae ac verae 
notiones, as well as to the rejection of notiones that were not bonae 
ac verae, but he never showed it, because it cannot be done And 
of argument the deductive processes spoken of in the present chapter 
are more difficult, and often bulk much more largely m a scientific 
investigation, than the mere eliminative argument, which is charac- 
teristically inductive because involved in every attempt to establish 
a prmciple of connexion, neither scH-evident nor explicable from 
other principles, by appeal to facts that are to show its truth. Such 
a prmciple need not connect ‘ the same with the same ’, with no 
provision for variation and diversity. To trace its exemphfication 
may be, as Dr Bosanquet says, ‘ hke the continuation of a varying 
curve from the datum of a given fragment of it ’ (ib p 35) * But 
suppose we were given a series of pomts lying on a curve, and re- 
quired to find others through which it would pass at certam distances 
when continued ; a number of curves might satisfy the data, but give 
difierent positions for the quaesita ; how except by fresh data should 
we be able to decide between our alternatives, and then how else than 
by rej'ectmg those with which these fresh data were inconsistent » 
That, in the last resort, seems to me to typify our case in regard to 
those scientific generalizations which rest merely on inductive proof.] 
^ Cf. injra,p. 666, n. 1. * Cf. H Foinoar6, quoted supra, p. 411, n. 2. 



CHAPTER XXIV 


OF INDUCTION BY SIMPLE ENUMERATION 
AND THE ARGUMENT FROM ANALOGY 

There are many reasonings which do not prove their conclusion. 
It IS not merely that we have to use dubitahle premisses ; for this, 
though it dcstro3's the strictly demonstrative character of our know- 
ledge, does not mvahdate the reasomng, so long as the conclusions 
are uhat must he drawn, if the premisses are true It is that we 
often draw, and act upon, conclusions, about uhich we cannot say 
even this much, that they must be true if the premisses are And 
in So doing, u e often find ourselves right , nor, if u e refused to do 
it, could the affairs of life he caincd on Descartes, when he set 
himself to examine all which he had hitherto believed, and to doubt 
everything which could be doubted, determined with himself that 
he would not lot this demand for demonstration in things of the 
intellect prevent his following the most probable opimon in practical 
matters ^ But it is not onlj" m Ihcac that we haie to hazard an 
assent to conclusions which our premisses do not strictly justify. 
Many branches of science would not progress at all, unlc'^s we did 
the same there In the first place, by committmg ourselves to 
a conclusion, and working upon the assumption that it is true, we 
may be led to results that will help either to confirm or to overthrow 
it , whereas if we had merelj"^ withheld our assent from any con- 
clusion, because the evidence was inconclusive, we might have 
remained indefinitely long possessed only of that inconclusive 
evidence. ‘ Tiiith ’, said Bacon, ‘ is more readilj" elicited from error 
than from confusion ’ ^ ; and perhaps we might add, than from 
indecision Only we must m such cases let our assent be provisional, 
and hold our opimon not as demonstrated, but as m default of 
a better The advice of the pohtician, that a man should make war 
with another as with one to whom he may be reconciled, and peace 
as with one with whom he may become at variance, may without 

^ Discours de la Melbodt, Tioisitmc Partio. 

■ Nov. Org. IL 20. 
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suspicion of cynicism be adapted to the assent or dissent -with which 
we receive conclusions that are based on insufficient evidence But 
secondly, the sciences difEer very much in the amount of evidence 
which they can hope to obtam for their conclusions. A fairly 
rigorous science may be content to use provisionally principles 
which are known to be insufficiently proved (and that means really, 
not proved at all) ; but some sciences hardly ever obtam rigorous 
proof of their positions, as for example Anthropology ; and yet 
much at any rate of their teaching is generaUy accepted as authori- 
tative Aristotle said that it was ‘ the business of education to 
teach a man to demand rigorous proof of anything according to the 
nature of the subject ; for it is as foohsh to ask demonstration of 
the orator, as to accept plausibihties from the mathematician ’ ^ ; 
and he would have allowed that for this purpose education must 
include both a training in ‘ Anal 3 rtics ’ ^ and an acquamtance with 
the kinds of subject-matter to which these different attitudes are 
appropriate It is often said that a man whose studies are too ex- 
clusively mathematical is at sea when he comes to deal with matters 
that do not admit of demonstration ; and that contrariwise, if he is 
trained only m sciences where rigorous proof is impossible, he becomes 
incompetent to see what is required in matters of a stricter sort 

There are no logical criteria by which to judge the value of such 
reasonings, unless what is called the Theory of Probabihty may 
claim to be such a criterion But the Theory of Probability is 
primarily a branch of mathematics ; many of the assumptions 
which underlie its apphcations are open to suspicion on logical 
grounds , and its use is at any rate confined to subjects that admit 
of numerical treatment The object of the present chapter how- 
ever is to consider briefiy two kinds of argument, which while bemg 
of this inconclusive character are very common, and have attracted 
considerable attention from logical writers accordmgly. 

Induction by Simple Enumeration consists m arguing that 
what is true of several instances of a kind is true universally in 
that kind. Simple enumeration means mere enumeration ; and 

^ ^/A. Nie. a. 1 . lODd** 23 vreTraiSfVfumv yap imv tVl too-ovtov Twtpt^is 
cirifr^TcIv Kaff eKaarov yepos, ocop ij top npaypams ^vtris firiSextrai' napa- 
TrX^criop yap (paiverai padripaTiKov re TriOavoXoyovmos dTroSe^fecrdai kqi pijropucop 
UTToSei^eis airaireiv, 

^ Aristotle called by this name his treatises on syllogism and demonstra- 
tion, presumably because in them he sought to analyse the argumentation 
of ordinary debate and of scientifio proof, and so to show what conditions 
must be fulfilled m order to j ustif y or compel assent to oonolnsions m either field. 

1770 M m 
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such an argument differs from scientific induction in the absence of 
any attempt to show that the conclusion drawn is the only conclusion 
which the facts m the premisses allow, while it differs from in- 
duction by complete enumeration in that the conclusion is general, 
and refers to more than the instances m the premisses. It should 
however be noted here, that mduction by complete enumeration, if 
the conclusion be understood as a genumely umversal judgement, 
and not as an enumerative judgement about all of a hmited number 
of thmgs, has the character of induction by simple enumeration. 
The name of empirical generalization is also given to such argu- 
ments by simple enumeration 

Bacon’s strictures upon this form of reasoning have been already 
referred to ^ Regard it as a form of proof, and they are not unde- 
served Yet it is still in frequent use, m default of anythmg better. 
It has been inferred that all specific characters in plants and animals 
are useful, or adaptive, because so many have been found to be so. 
So many ‘ good species ’ have become ‘ bad species ’ (i. e species m- 
capable of any strict delimitation) in the hght of an mcreased know- 
ledge of mtermediate forms, that it has been inferred that all species, 
if we knew their whole history, would be found ‘ bad ’ * The famihar 
generalization that we are all mortal, though not based solely on 
enumeration, draws some of its force thence Most men’s views of 
Germans, or Frenchmen, or foreigners generally, rest upon their 
observation of a few mdividuals The ‘ four general rules of 
geography ’, that all rivers are in Thessaly, all mountams m Thrace, 
all cities in Asia Minor, and all islands m the Aegaean Sea, are 
a caricature of this procedure, drawn from the experience of the 
schoolboy beginning Greek History. The history of the theory of 
prune numbers furnishes one or two good examples More than 
one formula has been found always to give prime numbers up to 
high values, and was assumed to do so universally -i- x +41 
worked for every value of a; till 40 2®” + 1 worked for long, but it 
broke down ultimately ^ It is needless to multiply illustrations. 

What IS the assumption which underlies arguments of this kind ? 
It IS the old assumption that there are umversal connexions in 
nature ; and the conjunction of attnbutes which our instances 
present is taken as evidence of a connexion The arguments are 

^ iVof. Org I 103 Cf. supra, pp. 3S0, 391-393. 

* Romanes, Darwin and after Darmn, u. 282. 

* V. Jevons, Etememtary Lessons in Logic, pp. 221-222. 
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weak, because the evidence for the connexion is insufScient. If 
abed, instances of x, present the property y, it does not follow 
that y is connected with those features on account of which they 
are classed together as x. Yet a large number of instances furnishes 
some presumption For some reason must exist, why all these 
instances exhibit the same property If it is not in virtue of their 
common character *, it must be in virtue of some other common 
feature. When the variety of crrcumstances is great, under which 
the instances are found, and the differences many which they pre- 
sent along with their identity as x, it is harder to find any other 
common features than what are included in classing them as x. 
Therefore our confidence m the generalization increase^ although 
it may still be misplaced All men are mortal ; for if men need not 
die except through the accident of circumstances that are not 
involved in bemg man, is it not strange that no man has avoided 
falhng m with these circumstances ? There is force m the question. 
The number and variety of our observations on the point are such, 
that almost everything can be eliminated . almost everything that 
has befallen a man, except what is involved m being man, has also 
not befallen other men who therefore ought not to have died, if it 
were because of it that men die. Something involved in bemg 
man must therefore surely be the cause of dying 
Induction by Simple Enumeration rests then on an implied 
elimination , but the ehmination is half -unconscious, and mostly 
incomplete ; and therefore the conclusion is of very problematic 
value But where the instances do serve to eliminate a great 
deal, the openings for error are correspondingly reduced in number, 
and the conclusion is received with greater confidence accord- 
ingly. General considerations of this kmd, however, wdl not 
stand against definite opposing facts ; therefore such an empirical 
generahzation is at once overthrown by a contradictory instance.^ 
Neither will they overbear more special considerations drawn from 
acquaintance with the subject-matter to which the induction be- 
longs. Pigmentation is known to be a highly variable property m 
many species ; therefore the overwhelmmg range of instances to 
show that all crows are black was felt to be insufficient to give 
the conclusion any high degree of value. Again, a difficulty in 
conceiving how two properties could be causally connected will 
incline us to attach less weight to the fact of their conjunction. 

1 "Eyaraira, maUmtia, meant ongmally a conlndtetory instance. 

um2 
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And contrariwise, where the connexion to which the conjunction 
points 13 one which seems conformable with other parts of our 
knowledge, we are much more ready to generalize from the con- 
junction Many general statements are made about the correlation 
of attributes in plants and ammals, which rest on simple enumera- 
tion ; but the theory of descent suggests an explanation of the 
constancy of such a conjunction , for what was correlated in a 
common ancestor might well be correlated umversaUy in the 
descendants. We are therefore readier to suppose that attributes 
found several times aecompanjung one another in a species (such 
as deafness with white fur and blue eyes m tom-cats, or black 
colour with immumty to the evil efiects of eatmg the pamt-root m 
pigs are correlated umversaUy, even though we can see no direct 
connexion between them, than we should be if no way of explaimng 
the constancy of the conjunction presented itself to us 

The Argument from Analogy (at least m the usual sense of the 
term) is of the same inconclusive character as Induction by Simple 
Enumeration ; and hke it, rests on the general behef in universal 
connexions, and takes a conjunction of attributes as evidence of 
their connexion 

Analogy meant originaUy identity of relation Pour terms, when 
the first stands to the second as the third stands to the fourth, 
were said to be analogous, or to exhibit an analogy. If the relation 
is reaUy the same in either case, then what foUow s from the relation 
in one case foUows from it m the other , provided that it reaUy 
foUows from the relation and from nothmg else Where the terms 
are quantities, or are considered purely on their quantitative side, 
and the relations between them are also quantitative, there the 
reasonmg is of course mathematical in character : analogy m mathe- 
matics bemg more commonly caUed proportion And such reason- 
ing is necessary, hke any other mathematical reasonmg If in 
respect of weight abed, and if a weighs twice as much as 6, 
then c must weigh twice as much as d. So soon however as we 
connect with the relation c : d, on the ground of its identity wdth the 
relation a b, a consequence which is not known to depend entirely 
on that relation, our reasoning ceases to be demonstrative. Suppose 
that by rail the distance from London to Bristol bears the same 
relation to the distance from London to Plymouth as the distance 
from London to Darlington bears to the distance from London to 
^ V. Darwm, Origin of Species, o. i, 6th ed. p. 9. 
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Aberdeen and that it costs half as much agam to send a ton of 
timber to Plymouth from London as to Bristol , we cannot infer that 
the rate from London to Aberdeen will be half as much again as it is 
to Darhngton ; for the rate need not depend entirely on the relative 
distance, which is all that is alleged to be the same m the two cases. 

There are many relations however between terms which are not 
relations of quantity Here too, four terms may stand in an 
analogy . and what follows from the relation of the first to the 
second may be inferred to follow from the relation of the third to 
the fourth It might he said that the relation of his patients to 
a doctor is the same as that of his customers to a tradesman, and 
that therefore as a customer is at hberty to deal at once with rival 
tradesmen, so a man may put himself at once in the hands of several 
doctors And if the relations were the same, the argument would 
be valid, and mdeed m prmciple syllogistic ; for the common relation 
would he a middle term connectmg a certain attribute with a man’s 
position towards his doctor. ‘Those who employ the services of 
others for pay are at liberty to employ as many in one service 
as they pay for ’ : such might be the general principle ehcited from 
our practice in shoppmg, and proposed for application to our 
practice in the care of our health The case of patient and doctor 
is ‘ subsumed ’ under the prmciple supposed to be exhibited m the 
case of customer and tradesman. Even however if it were not 
possible to disentangle a general prmciple, and reason syllogistically 
from it, we might use the analogy ; thinking that there was an 
identity of relations, and that what was involved in the relation m 
the one case must be involved m it m the other. 

Unfortunately however the identity of the relations may be 
doubted Relations are not mdependent of their terms. Quantita- 
tive relations are no doubt independent of everything except the 
quantitative aspect of their terms, and are on that account usually 
stated as between quantities m the abstract But with other 
relations it may be very difficult to abstract, from the concrete nature 
of the terms between which they hold, the precise features which 
involve the relation. Hence we may say that two relations are 
similar, and yet doubt whether they are similar in the way that 
would justify the inference They may be partially the same, but 
the difference may just mvahdate the consequence ^ ; and reason- 
ing by analogy cannot then possess the character of necessity. 

* Cf. if^ra, pp. 689-680. 
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David Hume held that virtue and vice are not attributes of any 
act or agent, hut only feehngs which an act may arouse in a spec- 
tator ; so that if nobody approved or disapproved my actions, they 
could not bo called either virtuous or vicious And one of the 
arguments by which he endeavoured to sustam this opimon was as 
follows. A parricide, he said, is m the same relation to his father 
as is to the parent tree a young oak, which, springmg from an acorn 
dropped by the parent, grows up and overturns it , we may search 
as wo hke, but we shall find no vice m this event , therefore there 
can be none in the other, where the relations involved are just the 
same ; so that it is not until we look beyond the event to the feehngs 
with which other persons regard it, that we can find the ground for 
calhng it vicious ^ Doubtless there is an analogy here ; but the 
relations are not altogether the same , for the relation of a parent 
to a child IS spiritual as well as physical, and in the parricide there 
IS an attitude of the will and the affections which cannot be ascribed 
to the oak 

Many arguments from Analogy, in the sense of this loose identity 
of relations, have become famous , and they are a favourite portion 
of the orator’s resources How often have not the duties of a colony 
to the mother-country been deduced from those which a child owes 
to a parent , the very name of mother-country embodies the ana- 
logy Yet it is by no means easy to find the terms which stand 
in the same relation The soil of Bntam did not bear the soil of 
Australia , and the present population of Austraha are not the de- 
scendants of the present population of Britam, but of their ancestors. 
To whom then does the Commonwealth owe this filial regard, and 
why ? Doubtless the sentiment has value, and therefore some 
justification ; but this argument from analogy wiU not quite give 
account of it. Alexis de Tocqueville again said of colonies, that 
they were hke fruit which drops off from the tree when it is ripe. 
Here is another analogy, and two of the terms are the same as 
in the last. The relation of a colony to the mother-country sug- 
gests different comparisons to different minds, and very different 
consequences : which cannot aU of them follow from it. We may 
take another instance, where the relations are really closer, and the 
argument therefore of more value. To grant that Natural Selection 
may be able to do all that is claimed for it, and yet object to it on 

^ Treatise of Human Nature : Of Morals, Fort 1. § 1, Green and Grose’s 
ed. vol. 11 . p. 243. 
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the ground that the facts which are accounted for by it may equally 
well be ascribed to intelligent design, is, it has been urged, as if 
a man were to admit that the Newtonian theory of the solar system 
works, and yet were to eontinue to suppose with Kepler that each 
planet is guided on its way by a presiding angel , if the latter 
therefore be irrational, so must the former be ^ Or consider the 
following passage * . — ‘ It has been objected to hedonistic systems 
that pleasure is a mere abstraetion, that no one could experience 
pleasure as such, but only this or that species of pleasure, and that 
therefore pleasure is an impossible criterion ’ [viz of good i e it is 
impossible to judge what is good by the amount of pleasure which it 
affords] ‘ It is true that we experience only particular pleasurable 
states which are partially heterogeneous with one another. But this 
is no reason why we should be unable to classify them by the amount 
of a particular abstract element which is m all of them. No ship 
contams abstract wealth as a cargo. Some have tea, some have 
butter, some have machmery. But we are quite j'ustified in arrang- 
ing those ships, should we find it convement, m an order determined 
by the extent to which their concrete cargoes possess the abstract 
attribute of being exchangeable for a number of sovereigns.’ The 
force of this argument will depend on whether the particular con- 
crete pleasurable states do stand to their common character as 
pleasures m the same relation as the concrete cargoes of ships stand 
to the abstract attribute of wealth or exchangeabihty for sovereigns 
Doubtless the relations are partly the same, for each, pleasure and 
wealth, characterizes its concrete subj’ects But the concrete sub- 
j'ects, tea, butter, machmery, are measurable in terms of wealth, by 
the fact of being exchangeable for a definite number of sovereigns ; 
and the question is whether there is anything that renders the others 
similarly measurable m terms of pleasure. On the value of this 
argument doctors will probably disagree : and this agam shows how 
arguments from analogy are inconclusive. 

There is however another sense m which the terms analogy and 
argument from analogy are used. The analogy may be any re- 
semblance between two things, and not merely a resemblance of 
the relations in which they respectively stand to two other things ; 
and the argument from analogy an argument from some degree of 
resemblance to a further resemblance, not an argument from the 

1 Romanes, Darmn and after Daninn, i 279 

* M^Taggart, Studies m Hegelian Cosmology, § 113. Cf. suyra, p. 193, n. 3. 
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consequences of a relation in one case to its consequences in another. 
Diqiressed symbolically the argument hitherto was of the following 
type : a is related to 6 as c is to d , from the lelation of a to 6 such 
and such a consequence follows, therefore it follows also from the 
relation of c to d. The present argument uill run thus a re- 
sembles b m eertain respects x , a exhibits the eharacter y, therefore 
b will exhibit the character y also. Argument of this type is ex- 
ceedmgly common.'' ‘ Just as the flint and bone weapons of rude 
races resemble each other much more than they resemble the metal 
weapons and the artillery of advanced peoples, so,’ says Andrew 
Lang, ‘ the mental products, the fairy tales, and myths of rude 
races have everyu here a strong family resemblance ’ * The fact that 
mental products, uhich resemble certam material products in bemg 
the work of rude races, resemble them m the further point of 
exhibitmg the strong family hkeness that is knowTi to characterize 
the latter, is here perhaps suggested to be something more than 
a coincidence. Or take this argument from Sir Henry Maine 
He IS discussing the various devices by which m different systems 
of law the lack of a son to perform for a man the funeral 
rites can be supphed. We are famihar with adoption But 
adoption in England does not carry the legal consequences of 
legitimate sonship. The Hmdu codes recogmze adoption and 
various expedients besides ; and the son so obtained has the full 
status of a real son, can perform satisfactorily the important cere- 
monies of the funeral ntes, and succeed to property as the real son 
would succeed One of their expedients is knowTi as the Niyoga, 
a custom of which the Levirate marriage of the Jews is a particular 
case. The widow, or even the uife, of a childless man might bear 
a son to him by some other man of the family, and the son became 
his son, and not the natural father’s. Ho'w did Hindu thought rest 
content m so flctitious a relation ? ‘ AU ancient opimon,’ says 
Maine®, ‘ religious or legal, is strongly mfluenced by analogies, 
and the child bom through the Niyoga is very like a real son. 
Like a real son, he is born of the 'wife or the 'widow ; and though 
he has not in him the blood of the husband, he has in him the 
blood of the husband’s race. The blood of the individual cannot 
be contmued, but the blood of the household flows on. It seems to 
me very natural for an ancient authority on customary law to hold 

^ It -n'as called by Aristotle napaSciyiia ; of. Anal. Pn (3 xxiv, Rkel. a u. 
1357** 25-36, and pp 640-541, infra. 

* Custom and Myth, p 125, ed. 1901 (‘ The Silver Library’). 

* Early Law and Custom, p. 107. 
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that under such circumstances the family was properly continued, 
and for a priest or sacerdotal lawyer to suppose that the funeral 
rites would Le performed by the son of the widow or of the wife 
with a reasonable prospect of ensuring their object.’ We may 
find in the exactor sciences this sort of argument from analogy 
employed. Before it was known that bght travelled in waves, it 
was known that sound did so Light and sound were both capable 
of being reflected, and the direction of their reflection obeyed the 
same law, that the angle of reflection is equal to the angle of inci- 
dence. From these facts it was inferred by analogy that light, 
like sound, travelled in waves . as it was afterwards shown to do. 
Among the properties of gold was long enumerated fixity, i e. that 
it was incapable of volatihzation As one element after another 
was successfully volatilized, it might have been inferred by analogy 
that gold could be volatilized too 

We may now compare this with the former type of argument 
from analogy , and afteru ards consider their logical value, and 
their relation to induction by simple enumeration. 

Smee analogy properly involves four terms, the latter and looser 
but commoner sense of the expression argument from analogy seems 
at first sight difficult to account for. Why should a resemblance 
which IS not a resemblance of relations be called an analogy at all ? 
Perhaps the answ er is that where the relation is no longer a quanti- 
tative one, it is apt to be regarded as a property of the subject that 
stands in the relation. The quantitative relation of one thing to 
another does not affect the intnnsic character of the thing ; but 
other relations do. We should not regard it as constituting a 
resemblance between a child and a young elephant that one w eighed 
half a hundredweight, and the other half a ton ; but that they both 
had mothers (though that is also a resemblance of relations) would 
seem to constitute a resemblance. Such a relation rests on and 
mvolves important characters in the thmg related of a less purely 
relational character than quantitative predicates are. And m 
this way the term analogy may well have come to be extended 
to resemblances generally, even where the resemblance is not a 
resemblance of relations.*' 

^ I give m a note another possible explanation of the ehange that has 
taken place in the logical use of the term analogy, but one that seems to me 
less likely than the foregoing. The ‘ rule of three ’ is in a sense an argument 
from analogy. Stalling inth the conception of an analogy, in the strict 
sense, it supphea from three given terms fourth term which will complete 
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Even in the stricter sense then, the argument from analogy does 
not commonly mean the mathematical argument from an identity of 
ratio : the relations aie only similar, and must be conceived to 
involve intrinsic attributes of the things related.^ In considering 
the value of the argument therefore we may for the future ignore 
the distmction pointed out between the two types of inference to 
which the name is given, and may take the second (to which the 
first tends to approximate) as fundamental. The argument from 
analogy is an argument from a certain ascertained resemblance 
between one thing and another (or others) to a further resemblance ; 
because a and b are x, and a is y, b is y. What is the logical 
value of this argument ? 

It IS plainly not proof. As Lotze has pointed out *, there is no 
proof by analogy. Many conclusions drawn in this way are after- 
wards verified , many are found to be false. Arguments from 
analogy can often be found pointing to opposite conclusions. 

The Parmenides of Plato, a dialogue of his later period, discusses 
various difficulties with regard to the relation between the universal 
and the particular, which many scholars consider to be cnticisms 
upon his own ‘ doctrine of ideas ’ as presented in his earlier writings. 
One of these is identical with an objection afterwards frequently 
urged by Aristotle agamst the Platonic doctrine as he understood 
it ® It has been suggested that the dialogue incorporates criticisms 
which Aristotle may have originated as a young man of about 17, 
when a pupil in the Academy. Are the points Plato’s own, or are 
they borrowed from his pupil ? On the one hand it may be said 
that when he wrote the Parmenides Plato was too old to revise his 

the analogy. It is therefore an argument from the general conception or 
form of analogy to the actual analogy (or complete terms of the analogy) 
in a particular case. Now when I argue that because a and 6 both exhibit 
the property x, and a exhibits besides the property y, therefore b will also 
exhibit the property y, I may be said to be completing an analogy The 
presence of x in a is to the presence of y in a, as is the presence of x in & to 
that of y in 6. In this case, the argument would be from the existence of 
an analogy to the fourth term of it. But if the looser usage of the term be 
interpreted thus, it bears less resemblance to the earher usage than upon 
the interpretation in the text. 

^ Metaphysical criticism could easily raise difficulties against the view that 
relations as such are extrinsic and attributes intrinsic to their subject. But 
we are concerned here rather with a common way of regarding the matter 
than with its ultimate tenability ; and I think we do commonly so regard it. 

“ Logic, § 214. 

Farm 132 D-133 A. It is possible that the argument was originally 
neither Plato’s nor Aristotle’s. 
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system, as this interpretation of the dialogue conceives that he was 
doing ; on the other, that at 17 Aristotle was too young to develop 
criticisms so original and profound 

But Kant’s chief works, embodying the system which has made 
him famous, were written after he was 50 ; and Berkeley at the 
age of 20 was entering in his Commonplace-book important and 
origmal criticisms of Locke.^ One analogy supports the attribution 
to Plato, the other that to Aristotle 

If it is not proof, has argument from analogy any value ? Can we 
give any rules by which to judge its value in a given case ? Here we 
must remember that the argument rests altogether on a belief that 
the conjunction we observe discovers to us a connexion ; the presence 
of both X and y in the subject a points to such a connexion between 
them as will justify our inferring from x to y in the subject h. If 
we definitely thought that x and y were irrelevant to one another, 
it would be foobsh to expect b to exhibit one because it exhibited 
the other. But though the argument thus presumes a connexion 
between x and y, it makes no pretence of showing that y depends 
on X rather than on some other property s in a, not shared with 
a by 6. There is no elimmation. If however there were any 
implicit, though not formal, ehmination . or again, if there were 
anything known to us which seemed to support the hypothesis of 
a connexion between x and y : we should attach more weight to the 
argument. Hence if the ascertained resemblance between a and b 
is very great, we may think the argument from analogy stronger. 
For there must be something in a to account for the presence of y ; 
and if y is not connected with x, we must look for that somethmg 
in the remaining nature of a , but the more we include in x (the 
ascertained resemblance), the less there is that falls outside it, and 
the fewer therefore the alternatives open to us, to account for the 
presence of y in a. StiU it must be admitted that so long as we 
rely merely on this sort of consideration, it remains to the end 
possible that y is unconnected with z, and therefore that y ivill not 
be found in b. Of much more weight is the consideration, that the 
connexion between x and y implied m the argument is one for which 
our previous knowledge prepares us. The fact that the angle of 
reflection is equal to the angle of incidence might ell be supposed 
due (as indeed it is) to the propagation of sound in waves , and if 

^ Cf. D. G. Ritchie, Plato, pp 108, 120. I have not reproduced the exact 
use which be makes of the analogfes. 
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so, tre should e:q)ect the same fact in the case of light to be produced 
by the same cause 

It ■will be seen that the considerations which must influence us in 
determining ■nhat weight we are to attach to an argument from 
analogy are the same as those by which w'e must estimate the 
value of an induction by simple enumeration. Both point to 
a general principle, which if it were true would account for the 
facts from which we infer it , neither proves its truth , and to try 
to prove it must be our next busmess IVliU rightly says that, 
however strong an analogy may be, any competent enquirer wiU 
consider it ‘ as a mere guide-post, pomtmg out the direction in 
which more rigorous investigations should be prosecuted And 
the same might be said of an empirical generalization The next 
sentences from the same passage of IVIill’s Logic may w ell be quoted . 
‘ It is in this last respect that considerations of analogy have the 
highest scientific value. The cases in which analogical evidence 
affords in itself any very high degree of probability are, as we have 
observed, only those in which the resemblance is very close and 
extensive ; but there is no analogy, however faint, which may not 
be of the utmost value in suggestmg experiments or observations 
that may lead to more positive conclusions.’ ^ 

How then does argument from analogy differ from induction by 
simple enumeration ’ In the latter, because a number of instances 
of a kind x exhibit the attribute y, we infer that all x are y , in 
the former, because two particulars a and b agree in certain respects 
X, we infer that y, which is exhibited by a, will be exhibited by 
b also. In the latter, from the hunted extension of an attribute 
over a class, we infer to its extension over the whole class ; in the 
former, from a partial agreement between two individuals in inten- 
sion, we infer to a further agreement in intension. But the one 
passes gradually into the other ; for the former may be called the 
apphcation to a particular case of a general prmciplc inferred in 
the latter from a larger number of instances than in the former. 
This is very plain in an illustration which Aristotle gives of the 
‘ Example ’ (his name for the argument from analogy). A man 
might have inferred that Dionysius of Syracuse designed to make 
himself tyrant, when he asked the people for a bodyguard ; for 
Peisistratus at Athens asked for a bodyguard, and made himself 
tyrant when he got it ; and likewise Theagenes at Megara. Both 
’ System gf Logic, m. xx. 3 med. 
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these fall under the same general principle, that a man who aims 
at a tyranny asks for a bodyguard^ One of the instances of 
argument from analogy given above concerned the volatilization of 
gold ; and it might perfectly well be said that it would be contrary 
to all analogy for gold to be incapable of a gaseous form But 
we might equally well say that our experience of other elements 
warranted the empirical generalization that they could all bo 
volatilized, and therefore gold must be capable of it. This afBnity 
between the two processes of inference is however often concealed 
by the fact that the points of resemblance in two (or more) subjects, 
which form the basis of an inference to a further resemblance, have 
not given rise to any special denommation ; there is no general 
name by which the subjects can be called on the strength of the 
resemblance, and the resemblance may even be one that we recognize 
but cannot precisely describe. In gold, we might pick out the 
fact of its being an element, as justifying the expectation that it 
can be volatdized In Dionysius, his asking for a bodyguard is 
the circumstance that classes him with Peisistratus and Theagenes, 
and excites our fear that he aims at a tyraimy. But a weatherwise 
man might be unable to describe what it is in the appearance of 
the sky that makes him fear a great storm, though he can say that 
it was on just such a night as this that some other storm broke out. 
The general proposition (the induction as some would call it), 
which mediates his inference from that past occasion to the present, 
cannot be formulated ; and so he may appear to work without it, 
and the affinity between such a process and induction by simple 
enumeration may be unobserved Yet it exists, and, as has been 
said, the one process passes imperceptibly into the other, as the 
number of instances increases from which the conclusion is inferred ; 
though where we cannot formulate a general principle, we should 
certamly speak of the argument rather as one from analogy. 

It IS of some importance to realize that a general principle is 
always involved in such an argument, because it has been contended 
that aU inference goes really from particulars to particulars.^ 
There may be psychological processes in which a man’s mind passes 

^ Ehet. a, 11 . ISST^* 25-36 To make the inference to Dionysius necessary 
(it IS of course Dionysius I who is meant), the prmoiple would have to be, 
that a man who asks for a bodyguard aims at a tyranny ; and that is really 
what the suspicious citizen of Syracuse would have had in his mind 

^ Mill, System of Logic, II. iii 3, and supra, o. xiv, pp. 300-310 : of. also 
Bradley’s ontioism, Pnnotplea of Logic, Bln II. Ft. u. o. u. 
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direct from a to b, and he predicates of the latter what he was 
predicating of the former, without grounding it on anything recog- 
nized to belong to them in common ; just as a man who passes 
a letter-box in the wall may look round at it to see the time. Psy- 
chologists explain such actions as due to the ‘ Association of Ideas 
But this has nothing logical about it, and is not inference. Any 
one must admit when questioned, that unless he supposed b to share 
with a the conditions on which the presence of y depends, he could 
not rationally infer it in 6 because he found it m a ; and a process 
which cannot rationally be performed can hardly be called a process 
of reasoning. But that supposition is the supposition of a general 
connexion ; and therefore inference from particular to particulax 
works through an implicit universal principle. 



CHAPTER XXV 

OF MATHEMATICAL EEASONING 

Matheuatics is frequently and rightly called a deductive science. 
Yet it has been said to rest on generalizations from experience, and 
for this reason to be fundamentally inductive. There are also 
certain particular processes of reasonmg in mathematics to which 
the name ' induction ’ is habitually given. 

One of these is ]ust mduction by complete enumeration, which 
does occur sometimes in mathematics. A proposition may he proved 
independently of a right-angled, an obtuse-angled, and an acute- 
angled triangle, and therefore enunciated of the triangle universally : 
or of the hyperbola, the parabola, and the elhpse and therefore 
enunciated of all conic sections. The formula for the expansion 
of a bmomial series is proved separately to hold good when the 
exponent is a positive integer, negative, and fractional , and only 
therefore asserted to hold good universally. The pecuhar nature of 
our subject-matter in mathematics enables us to see in each case 
that no other alternatives are possible within the genus than those 
which we have considered ; and therefore we can be sure that our 
induction is ‘ perfect The nature of our subject-matter further 
assures us, that it can be by no accident that every species of the 
genus exhibits the same property ; and therefore our conclusion 
is a genuinely universal judgement about the genus, and not a mere 
enumerative judgement about its species. We are sure that 
a general ground exists, although we have not found the proof 
by it. This kind of mathematical induction needs no further 
consideration. 

The case is different where some proposition is inferred to hold 
good universally because it is proved to hold good in one or two 
instances. This sort of inference occurs in geometry, when we 
prove somethmg about a particular square, or circle, or triangle, 
and conclude that it is true of any square, circle, or triangle ; and 
again in algebra, when a formula for the summation or expansion 

^ The oirole being treated as the limiting case of the elhpse. 
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of a series, and such-like, being shown to hold good for certain 
values of x, is inferred to hold good for any value. The former kind 
of procedure is too fanuhar to need illustration ; of the latter, the 
simplest illustration is the proof of the formula for the sum of the 
first n odd numbers — ^i. e. of the odd numbers, beginning with 1, 
and taken continuously up to any term that may be chosen The 
sum is always m® ; and this is shown as follows. It is found by 
addition that the sum of the first three, four, or five odd numbers is 
3®, 4®, or 5® ; and then proved that »/ the sum of the first to — 1 odd 
numbers = to — 1®, then the sum of the first to odd numbers must = to®. 
For the to— 1*** odd number is 2 to— 3. Let 

1+3+5+7-I- +2m^=71^®=»®-2to + 1. 

Add to each side 2 to — 1 (which is the next or to**^ odd number) 

.•. 1 +3+5 +7 + ... +2to-3+2to — 1 =m*— 2to+1 +2to -1 =to®. 

If the formula holds for to— 1 places therefore, it holds for to places ; 
that is, it may always be inferred to hold for one place more than 
it has been already shown to hold for. But it was found by addition 
to hold (say) for 5 places ; therefore it holds for 6 ; therefore again 
for 7, and so on ad infimtum , and therefore umversally. 

It IS instructive to compare this reasoning wuth the induction 
of the mductive sciences. In one respect it presents the same 
problem, viz. What is our warrant for generalization ’ Yet it 
cannot be said that the reasomng is of the same kind. 

We saw that in the mductive sciences all geneialization rests 
on the existence of universal connexions — whether we express that 
as the Law of Causation, or the Uniformity of Nature, or m some 
other manner. But the particular problem of any inductive enquiry 
is to determme what are the conditions with which a determinate 
phenomenon x is connected umversally ; and that is only to be 
done by an exhaustive process of showmg with what, upon the 
evidence of the facts, it is not connected umversally, until there is 
only one alternative left unrejected, which we are therefore boimd 
to accept Now it is by no such process of ehmination as this, that 
we demonstrate the properties of a figure, or the sum, for any number 
of terms, of a senes We do not conclude that the angles of a 
particular (rectihnear) tnangle are equal to two right angles, be- 
cause we have tried and found that there is nothing else to which 
th^ can be equal ; but we so far understand the nature of space 
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as to see, by means of drawing a Ime through the apex parallel to 
the base,^ that the mere three-sidedness of the figure necessarily 
involves that equahty. The geometrician sometimes appeals to 
the conclusion of a previous demonstration, without reahzmg to 
himself the reasons for the necessity of that conclusion ; thus, for 
example, in proving that the angle in a semicircle is a right angle, 
he appeals to the fact that the three angles 
of the triangle in which it is contained are 
equal to two right angles, and to the fact that 
the angles at the base of an isosceles triangle 
are equal to one another, and shows now only 
that the angle in the seimcmcle must there- 
fore necessarily be equal to the other two angles in the triangle in 
which it is contained. So far as he thus appeals to the conclusion 
of a previous demonstration, and applies it to the figure before him, 
he syllogizes ; but when he realizes the necessity of that conclusion, 
he does not syllogize, but sees immediately that it is involved in the 
truth of other space-relations , and this he finds out by help of 
drawing the, figure It is felt that a reductio ad absurdum is a defective 
proof in geometry just because we should be able to show that such 
and such a proposition is true by direct reference to conditions 
which necessitate it, and not indirectly by the refutation of the 
contradictory. Thus the reasomng proceeds directly from the 
apprehension of certain necessary relations among characters in the 
subject of our study to the apprehension of other relations seen to be 
bound up with those ^ , not, as in induction, from the observation 
of facts to belief in the only connexions with which they cannot be 
shown to be incompatible. In our constructions, we have insight 
into the necessary impheation of one fact with another withm 
a system of spatially related points, Imes, surfaces, and figures. 
Our reasoning therefore is deductive ; and its premisses are proper 
premisses, i8iai ap\a[ — geometrical truths which explain other 

Or, from the inteiseotion of one side with the base, a line parallel to 
the other side. 

* We might say that oar reasoning proceeds from conditions to their 
consequences ; but it must be remembered that in mathematics difierent 
facts m the system of spatial or quantitative relations mutually condition 
one another ; and therefore the order of demonstration is often indifferent, 
and condition and consequence may change places. Still the reasoning is 
deductive, since our premisses dispay to us the rational necessity of the 
conclusion, and do not leave it merely as one which the facts force ns to 
accept, if there is any principle of connexion in them at all, but which we do 
not see from the natue of the terms to be neoessacy ; of, p. 437, n. 1, supra. 
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geometrical truths It is the same \dth any process of calculation 
in arithmetic or algehra There too we argue deductively ; and 
there too our premisses are proper premisses, truths about relations 
of quantity which render necessary other relations of quantity. 
Nor is there any special difficulty about the ‘ mathematical induc- 
tion ’ employed in proving the formula for the summation or 
expansion of a series, &c. When ue prove that a formula which 
holds for « — 1 terms holds for n terms, n represents any number 
in ]ust the same v ay as the circle on a blackboard represents any 
circle Geometrical proofs rest on the mtmtion of spatial relations, 
and algebraic on the intuition of quantitative relations, and so far 
the two sciences differ But that is not more surprising than the 
fact that moral philosophy, m which our proofs rest on msight 
into relations neither of quantity nor space, differs both from 
geometry and from algebra 

Yet we may return to the question. What warrant have we for 
generahzmg ? We must grant that the reasoning by uhich I prove 
that the angle in this semicircle ABC is a right angle, or that a 
form'jila which holds for the sum of the first n-1 odd numbers 
holds for the sum of the first n odd numbers, is different from that 
by which I prove connexions of cause and effect in the inductive 
sciences. Yet why do I conclude that the angle in any semicircle 
is a nght angle, or that the formula for the sum of the odd numbers, 
which holds up to the term next to the n — 1***, holds up to any next 
term, when I have only proved it about this semicircle, and the series 
up to the next to the n — odd number ’ 

Probably most people’s natural impulse would be rather to 
express surprise at the question than any sense of difficulty in the 
matter. What difference can it make, they w ould ask, what circle 
is taken ? What difference can it make that in proving that what 
holds for so many places of odd numbers holds for one place more, 
the place you take is represented by » — 1 ? Such counter-questions 
would be a very proper rejoinder. But it may be useful to see 
whereon our confidence rests, and so where the real difficulty about 
generahzation lies in the mductive sciences. 

Our confidence rests, as has been indicated already, on our power, 
in regard to the relations of pomts, lines, surfaces, and figures m 
space, or to the relations of quantities or numbers, to apprehend 
what must be a power iacking in regard to the subject-matter of 
inductive sciences. In geometry and mathematics we have 
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a direct insight into the special nature of our facts. This insight 
is expressed in a variety of ‘ necessary judgements ’ as to the con- 
nexion of one character with another in any particular quantitative 
or spatial subject. Some of these judgements have attracted attention 
as axioms or postulates. Others, which are implicit in our reasoning, 
have often passed unnoticed. Geometrical defimtions, for example, 
are not made uithout insight into the possibihty of constructing what 
is defined. If it is an axiom that two straight hnes caimot enclose 
a space, the definition of a plane triangle implies the axiom that 
three can Again, we constantly take it as evident, in a geometrical 
demonstration, that certain lines must intersect, with no warrant but 
our insight into the nature of our subject ^ The very first proposition 
of Euchd assumes that the circumferences of two circles described 
with the same straight hne for radius, and its opposite extremitieB 
for centres, will intersect , others assume that the diagonals of a 
quadrilateral will do the same, either within the figure, if it has no 
re-entrant angle, or without it, if it has one. Every simple numerical 
equation, such as 2 + 2=4, asserts a relation seen to be necessary. 
Every application of algebraical induction involves that we see that 
one term has necessarily a certain relation to the next term or the 
term so many places from it in a series, no matter which term it be. 
Such insight we lack in regard to the connexions between one 
quality and another m concrete things, or between change in one 
thmg and change in another or one change and another m the 
same thing ; though w'e believe that there are necessary connexions 
here also, and that because what is necessary is universal, we can 
use our experience of particular things and events to determme 
what the connexions are 

But there is another point to consider. In discussing the prin- 
ciple of Universal Causation, and its relation to the so-called Uni- 
formity of Nature, we saw that the necessity involved in the causal 
relation between a change of one kind and a change of another was 
irrespective of the repetition of such changes. An unique cause 
would produce its unique effect necessarily. The repetition of like 
changes, the multiphcity of hke things, is important not because 
otherwise there would be no causal connexions, but because other- 
wise we could not discover them. And we could not otherwise 
discover them just for the reason that we have not that direct 

* My attention was called to this by Professor Cook Wilson, from whom 
I borrow tiie lUnstratioiis in the next sentence. 

Kns 
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insight into the connexions of terms here which we have in respect 
of geometrical and mathematical terms , we rely on the repetition 
of the hke for eliminating the irrelevant, since that is not relevant 
which 13 not repeated as connexion would require^ But in the 
mathematical sciences we have this insight, and hence the repetition 
of hke instances is superfluous to the process of proof That the 
angles at the base of an isosceles triangle are equal would not only 
be as necessary, but would as easily be seen to be necessary, though 
there could be only one isosceles triangle ; that 1+2+3 + &c +n 

_ 7i(w + l) ^ easily be seen to bo necessary, though (per 


impossibih) only one value and application could be given to n. 
Only m this case we should not generalize That we do generahze 
depends therefore not merely on our durect insight into necessary 
relations, but on our apprehendingthat the terms between which they 
lie are not umque. Indefinite repetition with no quahtative variety 
belongs to the nature of space, and also of the numerical series. 
Any space is divisible into spaces which are smaller, but not other- 
wise difierent, and is a portion of a space which is larger, and not 
otherwise difierent Therefore whatever space-relations are exem- 
phfied in one part of space may be equally exemplified m any 
other This homogeneity or, as we might say, mdifierence of space is 
of course taken for granted in all the physical sciences , for we never 
regard mere difierence of position as afiectmg the state of a bod}^, 
but only difference of relation to other bodies involved m difierence 
of position * So with the number-senes , at any pomt in it there is 
the same difierence between one number and the next ; a ratio 
found in one part of the series can be found in another®, and so on ; 
otherwise our x and y and n could not be general symbols 

But this insight into the homogeneity of space, or the uniform 
construction of the numerical senes is, after all, only of a piece with 
the insight mto the nature of our subject-matter which we display 
when we see the necessary truth of particular mathematical pro- 


^ Though the repetition need not be without variation, if we can find 
a formula to connect the differences of our variables : cf. supra, p. 526. 

’ Some theones of non-Euchdean space, just because they reject this 
indifference of it, have to represent the consequences by saying that bodies 
would he distorted through translation : i e. distorted in terms of Euchdean 
space That they have to represent the consequences in terms of Euchdean 
space seems to show that we cannot really conceive the possibihty of the other 
^ Xot of course in any other : e. g. the ratio 5:7 can be found haginning 
at 10, bat not beginning at 8. 
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positions. To see what is irrelevant is but the other side of seeing 
what is sufficient to a given consequence ^ If we understand that the 
equality of the angles at the base of a triangle is necessarily involved 
just with the equality of the sides, we also understand that the length 
of the sides or the place of the triangle can make no difierence. If 
we understand that the connexion between the truth of a formula 
for n terms of a series and its truth for n + 1 terms depends just on 
their being next terms, we also understand that it has nothing to do 
with the magnitude of n. We beheve indeed that, as in respect of 
number and quantity and of space, so in the attributes and changes 
of bodies there is a fixed system of necessary relations ; but we 
cannot tell what it is by thinking. If ue could, so as to see for 
example that gold must be heavier than lead, as we can see that the 
angle at the centre of a circle must be double that at the circumfer- 
ence, the physical sciences would be deductive, where they are now 
empirical. 

But it has been said that the principles of geometry and of mathe- 
matics are themselves generalizations from experience, and these 
sciences therefore at bottom empirical and inductive, hke the 
physical sciences This question was referred to at the outset of 
the chapter. Now, were it so, it is hard to see why the same should 
not as well be said of the inferences in mathematics ® Their de- 
monstrative force arises from the fact that the nature of space or 
quantity allows us to see immediately the consequences involved m 
certain conditions. But any one who requires repeated experience 
to convince him of the truth of a geometrical principle (such as that 
two straight hues cannot enclose a space) may just as well require 
repeated experience to convince him of the truth of a geometrical 
deduction , we have to do with the mutual imphcation of spatial 
conditions in both cases. And so it is also in the science of pure 
quantity The multiplication table up to 12 x 12 might be said to 
contain principles, and the multiphcation of 266 x 566 to apply 
them ; but whatever reason there is to doubt that 6x6=36, there will 
be the same reason to doubt whether it follows that 60 x 60 = 3600. 

^ We may indeed prove something of a subject which is not the com- 
mensurate subject, os if we proved that the external angles of a square were 
equal to four right angles, when it is true for any rectilinear figure ; but 
even here we see that nothing relevant is omitted from the conditions of the 
property, Cf. Arist Aval Post, n, v. 

* Mill, System of Logie, II. v-vii. Cf. Autobiography, p 226. 

* Or of any form of inference : of. supra, pp. 312-313, itfra, p. 567. 
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However, it will be sufficient if we confine ourselves to the con- 
sideration of the alleged induetive charaeter of the proeess by 
whieh we ascertain mathematical principles, without attempting to 
determine how much would have to be regarded as prmciples, and 
how much as vahd consequence. 

What IS really meant by the allegation is, that uhereas every 
mathematical prmciple, such as the axiom of parallels, or 2 +2 = 4, 
is umversal, our reason for accepting it as umversally true hes in 
the fact that we have always found it to hold good in experience. 
Two apples and two apples make four apples , it is the same with 
eows or sovereigns, window-panes or waterpots. And whenever we 
have seen a straight hne falhng on two other straight hnes and 
making the alternate opposite angles measurably equal, we have 
found — ^if w'e have tried — ^that however far we produced the two 
other straight hnes, so long as they contmued apparently straight, 
they remamed at the same measurable distance from one another. 
All experience confirms these principles, and none is contrary to 
them ; so we accept them as empirical generalizations, possessing, 
on account of the extent and variety of the circumstances under 
which they have been found to hold good, the same degree of 
certamty as if they had been proved by a rigorous ehmmation of all 
other hypotheses. 

It 13 really sufficient answer to this view', to recur to what was 
said upon a similar attempt to treat the Law of Causation as em- 
pmcally estabhshed If the Law of Causation is true, the facts 
of our experience help us to determme what are the particular 
causal connexions in nature ; if we start by doubting it, the facts 
will never bring us any nearer the proof of it Similarly, if we start 
by doubting whether the relations between the same spatial or 
numerical terms are constant, the facts will never begin to prove it. 
Grant that the sum of 2 -t-2 is always the same, and it is woith while 
to see what it is ; and w’hatever countable things w'e take to leckon 
with will make no difierence. But question whether it is always the 
same, and proof that it is so becomes impossible. For you have no 
ground for supposing that if 2 -i-2 eould sometimes make 5, cases of 
the occurrence would have occurred in your experience. Everything 
becomes problematical ; the frequency of any particular sum of 2 -1-2 
is quite indetermmate, if the sum is indeterminate ; and your 
experience may assure you that you have never found them making 
anything else than 4. but cannot assure you that you are never 
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hkely to do so. And so it is with geometrical principles also. If 
geometrical relations are not necessary and universal, we have 
nothing but a conjunction of facts empirically ascertained. In each 
place and time the conjunction may be different ; there is no reason 
to suppose that what occurs here and now conveys any mstruction 
about the occurrences at other times and places If each place and 
time is loose and independent, the next may always contradict oven 
the uniform results of previous experience. 

Other lines of refutation are also possible. It might be pointed 
out that in point of fact wo do not look for confirmation of our 
prmciples to repeated experience ; but we interpret experience m 
the light of our principles. Two drops of quicksilver and two drops 
of quicksilver will make one drop of quicksilver ; but we insist that 
the four drops are there, in a new figure. The angles between the 
end-lines and the side-bnes of a tennis-court may seem each to be 
a right angle, and the sides to be drawn straight ; but if ue find 
that one end-line is shorter than the other, we say that we know that 
the angles cannot be true. It may be said that by this time our 
principles are well estabhshed, and facts m apparent conflict with 
them are therefore reinterpreted so as to be consistent with them. 
But facts in apparent conflict must have been frequent from the 
begiiming. Again, it is hard to see what meaning can really be 
attached to the statement that 2+2 might conceivably make 6, 
or that Imes making equal angles with a third straight hne might 
conceivably remain straight and yet converge ; for such a thing 
cannot be represented to thought as possible. 

It IS of course true that in the application of mathematical 
reasonmg to what is concrete, our conclusions will only be true if 
our premisses were so. If a wheel which I assume to be circular 
IS not circular, conclusions based on the assumption will prove false. 
If I am wrong in my hnear measurement of a floor, I shall be wrong 
as to the number of square feet of floor-cloth required to cover it. 
But this does not shake the certamty and universahty of mathe- 
matics ; indeed nothmg else would be consistent therewith. 

It is also true that without experience of countmg numerable 
things, and of constructmg figures in space, 1 should be unable to 
apprehend or imderstand the truth of mathematical principles. 
But this does not make their truth empirical, or my mode of ascer- 
taining it inductive. For these prmciples are seen to bo intrin- 
sically necessary as soon as they are understood ; whereas mductive 
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conclusions are never seen to be intrinsically necessary, but only to 
be unavoidable. Nor does further experience add anything to our 
assurance, when we have once made the construction or the calcu- 
lation in w'hich their truth becomes mamfest to us , whereas further 
experience of the same conjunction amidst variation of circum- 
stance IS precisely what does add to our assurance of the truth of 
an empirical generalization.^ 

We must conclude that in mathematics there is (or at least should 
be no generalization from experience. To suppose mathematical 
prmciples to be such generahzations is like supposing the Law of 
Causation to be so Their universality is the counterpart to the 
reign of law in physical nature But the deductive character of 
mathematical science is due to the nature of the subject-matter, 
and our pecuhar insight into the rational connexion of its parts. 
What IS implied in our possession of this insight is a metaphj'sical 
question lying beyond our purview. 

[The nature of mathematical certamty is a question of far-reaching 
metaphj’sical importance , and J S. Mill, m his Autobiography 
{loc ext ), frankly acknowledges that the chief strength of the oppo- 
sition to the truth of the Empirical Philosophy had always seemed 
to he here It was on this account that he sought to show that 
mathematical prmciples in their turn were generalizations from 
experience. He held the same with regard to logical prmciples. It 
IS logically important to see that there can be no knowledge unless 
there are truths not empirical — i e not open questions, for a decision 
on which we must go to the tribunal of sense-perception or events. 
And no one wiU understand the structure of knowledge, who does 
not see that mathematical prmciples are truths of this kind But 
it may be asked what their relation is to logical principles. There 
are some who have represented logic as at bottom a branch of 
mathematics ; and others seem inclmed to suppose that mathe- 
matics can be reduced to formal logic. A non-mathematician is 
not well fitted to discuss these matters m prmt , and the discussion 
belongs m any case to a more advanced stage of logical science than 
this book pretends to attain. But I ought perhaps to say that I 
do not understand how either theory can be tnie.^] 

^ Cf p 531, supra. » Cf. p. 530, supra. 

’On the circulanty of attempts to define fundamental mathematical notions 
by help of what is regarded as the general logical notion of a class and 
its members, cf. H. Poincar4, Science and Method (E. T , P. E. Maitland, 
pp 155-157) A similar circle seems to be involved at a critical point in 
Dedekind’s treatise Was sind und teas soUen die Zahlenf He explains (pro- 
fessedly without presupposing the thought of number) what a well-ordered 



XXV] OF MATHEMATICAL REASONING 653 

system IS, and what an image of that system is. The alphabet, e, g,, is 
a well-ordered system, and a cipher in which other symbols correspond to 
the several letters is an image of it. Now the image of a system may he 
within itself. This would be the case with a cipher that put 6 for a, c for 
b, &o , and finally a for 2 . Here however every term in the original system 
occurs also m the image Suppose this not to happen (e g that a did 
not occur in the cipher) : and suppose also no term in the image to corre- 
spond to more than one in the original system ; then we should say that 
a system cannot contain a complete image of itself. Dedekind however 
assumes a system containing a complete image of itself, with a separate 
term corresponding to each term in the original system, yet not employing 
the first teim of it, and he develops certain properties of such a system, 
which are those of the number-senes. Now urdess we thought at the outsd 
of the number-si'nes, the whole of that procedure would be ]ust words standing 
for nothing conceivable. Because the number-senes is endless, therefore 
however many terms we take in it, starting from 1, we can find in it as 
many terms starting from 2, and there will be a ‘ one-one correspondence ' 
between the two systems. But Dedekind’s professedly logical considerations 
do not elucidate the number-senes ; on the contrary, it is required to 
elucidate them One who finds paradox in the number-senes will not think 
that it elucidates them completely ; but they certamly do nothing to resolve 
suoh paradox. 
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OF THE METHODOLOGY OF THE SCIENCES 

We have seen that inferences cannot all he reduced to a small 
number of fixed types They are not all syllogistic, not even all 
that are deductive. Their form is not altogether independent of 
their matter. All inference, according to Mr. F. H Bradley, is a 
construction and an intuition.^ The putting together of the pre- 
misses is the construction, hut it is the terms v hieh determine how it 
can be effected The perception of something new to us in the whole 
which we have constructed is the mtuition , and if w e do not see its 
necessity, there is no help for us But within the unity of this 
definition, we may examine any particular type of inference which, 
for its frequency or importance, seems to demand our special atten- 
tion. Syllogism is one of these types , the disjunctive argument 
as applied to establish causal connexion is another. The relation 
of subject and attribute is one of the commonest which our thought 
uses, and therefore inferences based on it are common. The causal 
relation is not less important, and the type of inference used in its 
establishment equally deserved our study. 

We found that this type of inference rested on some insight into 
the causal relation.* We considered very generally what that 
relation involved, and how we could satisfy ourselves that we 
were right in bringing any particular relation of facts under it 
We noticed some of the difSculties which the complexity of 
nature places in our way ; and some of the cautions which we 
must constantly bear in mind in interpreting facts in accordance 
with our conception. We found that general truths present 
themselves to the mind at first in the form of conjecture or hypo* 
thesis, and that often there is no means of testing such hypothesis 
except by first deducing — ^it may be by very elaborate reasonings 
—the consequences that should follow in specified circumstances 

^ PnrMiples of Logic, p 235. ‘ The process is a construction and the result 
an intuition, while the union of both is logical demonstration,’ 

^ Not that all disjunctive argument involves that relation; but only 
diBjnnotive argument applied to &e disooveiy of causes. 
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if it were true and if it ■were not. But all these matters \sero 
discussed and illustrated in a very general ttay. 

Now difieient uni.|uiries have their own peculiar difficulties, 
arismg out of the nature of their subject-matter, and of the problems 
which it sets. And any rules for deahng with these pccuhar diffi- 
culties will constitute rules of method, mstructing us how to set 
about the task of singling out the laws or causal connexions from 
amidst the particular tangle m which the facts are presented m 
such science. The consideration of such rules, as distmct from the 
use of them, is Methodology , and so far as herem w e consider how 
certain general logical requnements are to be satisfied m a particular 
case, it 13 sometimes called Applied Logic ^ 

To this subject belongs Mill’s discussion of the proper method 
of studying the moral or social sciences.® He points out hoiv methods 
of enquiry appropriate to certam chemical investigations (to which 
he therefore gives the name of the Chemical Method) are mapphe- 
able in deahng with the sciences of human nature. The chemist, 
unable in a great degree to predict from his knowledge of the 
properties of elements the properties which will belong to their 
compounds, has to proceed by experiment conducted with every 
precaution to secure a precise knowledge of the conditions , and thus 
discovers the effect of a new condition or ingredient upon a w hole 
of a certain kind. But we cannot experiment with society out of 
a merely speculative curiosity ; the practical mtorests involved 
are too great ; and were that not so, yet the thing is impossible. 
Our material is not under control. It would be most mstruotive 
to prevent the use of alcohol in England for a generation, and w'atch 
the difference in the amount of pauperism and crime ; but there 
is no means of performing the experiment, for to pass a law is not 
to enforce it. Nor can we ever know precisely mto what conditions 
we introduce the factor w hose effects we wish to study ; nor can 
we maintain those conditions unchanged in all but w'hat is due to 
the influence of that factor during the course of our experiment. 
For these and other reasons, it is hopeless to expect much hght to 
be thrown upon the laws of social phenomena, merely by watching 
what follows in different cases upon the adoption of the same pohey, 
or by comparing the results of different policies. There are so 

1 Cf. Kant, Introduction, to Logie, ii. 4 (X. K. Abbott’s tr., p. 8), who gives 
a different sense to the term, but notices this use of it. 

* System of Logie, VI. vu-x. 
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many factors which modify one another , each effect depends on so 
many conditions, and each condition by its presence or absence 
makes a difference to so many effects by us regarded as distinct, that 
it IS useless to suppose that the effect of anj' particular social experi- 
ment mil stand out sharp and recogmzable amidst its surround- 
ings, or that we could say — Here is something which could not have 
occurred but for the measure w e took 

We must have recourse then to deduction From ivhat we 
know' of the law s of human nature, w e must attempt to determine 
the effect which a measure must produce, or the conditions out 
of which a given state of society must have arisen But agam the 
great complexity of the subject imposes certain restrictions upon us. 
We must not expect to be able to trace any pervading feature of 
society to a single motive, as pohtical obedience to fcar,^ or good 
government to a system by which the ruler’s private mterest is 
engaged in governing well. And Mill lays stress on one feature in 
particular of the method b}- which the course of human history is to 
be explamed Instead of workmg out first the theoretical conse- 
quences of certam general prmciples, and then checking ourselves by 
comparmg our result with the facts, he holds that we should en- 
deavour first to ascertain empirically the subordmate principles 
that mamfest themselves m history, and check our formulation 
of them by considering whether they are consistent with the more 
ultimate laws of human nature and conduct from which in the 
last resort they must be derivable For the facts of every period 
are so diverse and manifold, that the former procedure would 
probably be a waste of time. We may know the laws of human 
nature, but until we know the circumstances of a given state of 
society, we cannot tellwhat result these laws will produce We never 
know them sufficiently for it to be worth our while to attempt to 
develop human history a prion, as the astronomer might attempt 
to develop a priori the course of a comet or of the tides. We must 
be content if such generalizations as we can frame a posteriori are 
confirmed by showing that they present nothing surpnsmg when 
they have happened, although we might have been unable to 
predict them * 

* Cf Bryce, Studies in History and Jurisprudence, Essay ix, 

* Mill gives to this order of procedure the name of the ‘ Inverse Deductive, 
or Hi'toncal Method ’ . by which he means the method appropriate to the 
study of^ history. The Histoncal Method now however commonly means 

interpreting present facts in the light of their past history. The contrast 



XXVI] OF THE METHODOLOGY OF THE SCIENCES 667 

In the chapter on Non-reciprocating Causal Relations, questions 
of methodology were really to some extent discussed For we were 
engaged in considering the diCeieuce between the evidence required 
to establish a pure causal relation, where nothing irrelevant enters 
into the statement either of the cause or of the effect, and a non- 
reciprocating relation such as is implied when we speak of a Plurality 
of Causes. Now some sciences find it much harder than others to 
elimmate the irrelevant , and to them it is specially important to 
remember the sort of tests by which the non-reciprocatmg character 
of a relation may be detected. 

In that chapter, two of the ‘ Rules by which to judge of Causes 
and Effects ’ which had been previously enunciated were reconsidered 
at some length, and it was shown that, although nothing which 
failed to satisfy their conditions could be in the strict sense the 
cause of any phenomenon, yet if cause were understood in a looser 
sense, as non-reciprocating, it was not safe to make the same asser- 
tion. But of the precautions to be attended to in the apphcation 
of the other two Rules little was said. 

These rules were, that nothing which varies when a pheno- 
menon is constant, or is constant when it varies, or varies mde- 
pendently of it, is its cause ; and that nothing is so of whose 
effect account has already been taken in other phenomena. Both 
these rules are especially useful where we are deahng with measur- 
able effects, the total amount of which is dependent on a large 
number of conditions ; and the investigations which employ them 
have been called ‘ Methods of Quantitative Induction It may 
be worth while to consider some of the difficulties which beset the 
use of them ; and that will furnish an example of a methodological 
problem , for a science which deals with measurable phenomena, 
in spite of the great advantage which their measurabihty brings, 
generally meets also with some special difficulties, which it needs 
particular precautionary measures to surmount. 

What is measurable must so far be homogeneous. Sometimes it 
is for all practical purposes entirely homogeneous. A gas company 

intended by the word inverse is that noted on the preceding page ; hut it does 
not really amount to more than that precise deductions of the consequences 
implied in our general principles, and their experimental verification, are 
impossible in social and political investigations, for the reasons above given. 
Kepler formulated his empirical generalizations about the planetary orbits 
before Newton deduced them from the laws of gravitation and inertia. 

1 Jevons, Elementary laesotu in Logic, XXTX. 
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supplies gas by metre; the gas is measured, and one cubic foot 
is practically indistinguishable from any other. Sometimes the 
homogeneity is less complete, but there ean be no measurement 
except so far as it is found It may bo important for a general to 
know M hat percentage of men he is likely to lose by casualties other 
than 111 the field , these casualties may be of various kinds, and to 
the indu idual soldier it may make a great deal of diSerence whether 
he breaks doira thiough d5’senterj- or fatigue ; but they are all alike 
in mcapacitating men for service ; and the general wants a measure 
of the extent to which that occurs. A valuer assesses the value of 
the peisonal property of a man deceased , it consists of pictures, 
plate, furnituie. horses, stocks and shares, books, and all kmds of 
miscellaneous articles . but so far as these are all exchangeable for 
money they have a common property uhieh can be measured in 
terms of money 

Non contributions may be made from many sources to any homo- 
geiieoiis quantity, hut uhen you are merely told what the quantity 
IS. there is nothing to show of how many parcels, so to say. it is 
made up. The total quantity is a sort of umty. Had one parcel 
been greater, the total would h.we been greater; should one parcel 
fiuetuate in amount, the total fluctuates but there is nothing to 
slum uhieh pneel is fluctuating and \ihieh is constant, and the 
variation seems to belong to the whole 

It follows tk.it where .in effect is quantitative and there are 
a number of contributory factors which, one way or the other, 
influence its amount, fluctuations m these do nat necessarily 
stand out in the result. There is no doubt that overcrowding 
a&cts the death-rate ; yet the death-rate in a to .vn may rise 
wliile ovoivrow ding has diminished, if other causes operate to 
increase it faster th.in the improvement in housing opera*:? to 
diminish it. 

Hence a h.isty appheition of the rule that n is the cause 

of tt vuTving phenomenon which does not vary propoitiaiuitdy with 
It may lead usiutogtave mistakes. We might suppose, for instaiMW, 
in the l.ist example, that overoiowding had no influence on the 
death-ra'e. because the death-rate seemed to rise and tall inde- 
poi.dently. IXnibtlcK the independence is only seeming ; and if 
the O' her cantributoiry factors could be kept constant, we should 
i e r'>e and fall proportionate. But we cannot keep them 
eousiunh. 
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And even if wo could, we should be exposed to other errors of 
interpretation. The death-rate, manj’ as are the causes which 
contribute to it, is yet measured as a whole, and treated as one 
phenomenon. If all the causes which contribute to it were constant 
except one, and that one fluctuated, the whole result might be 
attributed to the one circumstance which exhibited proportional 
fluctuations with it. In this particular matter, indeed, we know too 
much to fall into such an error , we know that overcrowdmg is not 
the only cause of death. But where our previous know ledge is less, 
it is very easy to attribute the whole of a varying effect to the factor 
which vanes m proportion, instead of attributing to it only the 
increase or decrease beyond a fixed amount The influence of 
education upon character is great , and that is shown by the effects 
of giving and withholding it. But wo cannot thence infer that it 
is all-powerful, or that the whole difference between the criminal 
and the good citizen and father is due to comparative defects m 
the criminal’s upbringing.^ 

It is clear, then, in the case of a fluctuating effect which is the 
complex result of several causes, that though there must no doubt 
be a proportionate fluctuation in the cause, yet it is unsafe to reject 
from being a cause either a factor which fluctuates when the effect 
is constant, or one which is constant when the effect fluctuates. 
Por we see the effect as a whole , and the whole need exhibit no 
fluctuations proportionate to those of any one part. The rule 
of ehmmation is not false ; for if the separate effects of each 
factor were not lost and undistinguished in the total, we should 
observe the facts conforming to it. But this not being so, the rule 
is unsafe. 

The best remedy lies in dctermimng the precise amount of effect 
which each factor can produce ; and as each factor may perhaps be 
liable to fluctuation, w hat we need is a principle or law connecting 
each degree of its activitj' with a corresponding quantity of the 
effect. This is done, for example, m the Law of Gravitation And 
could we thus calculate the amount of effect which the other causes 
at work, at the strength at which they were severally present, were 
capable of producing, we might then safely attribute any difference 
beyond this to some circumstance that fluctuated proportionately 
with it. 

1 Tlio 'PojJMitibilitaiians like Godwin, at the beginning of the last 

oentnry, held very nearly tbia, Gt. Godwin’s Potitioal Justice, L iv. 
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But in such a procedure we should no longer be appealing merely 
to the principle that the cause of a var3'ing phenomenon must be 
something that varies in proportion We should be invokmg also 
the fourth of our grounds of elimmation, that it can be nothing 
whose effect is already accounted for Only because ue have 
determined the amount of effect which the other factors cau produce 
are we entitled to say that the residue is in no part due to them. 
And unless v e know with fair accuracy what amount of effect may be 
justly assigned to other factors present, we cannot upon the strength 
of this principle attribute any part to some particular further 
factor a The apphcation of this rule therefore is involved in the 
same difficulties as that of the former, through the fact that the 
effects of many different causes are compounded and lost in one 
total amount. 

Moreover, so long as all these causes are freely varj-mg, and 
maskmg their separate eSects in one total, the determination of the 
law of any single cause, much as it would help us to discover the 
others, is the very thing that is so difficult. Hence the necessity 
for experimenting with each suspected cause smgly It may be 
impossible to exclude the influence of any others ; w e must then 
endeavour to keep it constant ; or we may employ what is called a 
controlling experiment at the same time. We may see w hat happens 
both when a certain factor is introduced, and when it is not, under 
cucumstances which, though we cannot keep them constant, we 
have good reason to believe to be varymg alike m either case. A 
farmer, for example, wishes to know whether some new dressing is 
of any use to his grass. He cannot remove the other causes which 
promote or hinder the growdh of grass, and see how large a crop of 
hay this dressing could produce alone , for alone it would produce 
none at all. Neither can he control those other causes, so as upon 
the same field to use it one year and not the next, and mamtam all 
other factors the same But he can select twn plots, or series of plots, 
on which he has reason to believe that the other causes all operate 
equally, and use the dressing on one and not on the other. 

But even so, we have not got a great way towards determining 
the law of a cause. To show through all that masks it that some 
part of an effect is due to a particular cause is not the same as 
showing how much is due to it . still less as finding a mathematical 
expression that connects definite fluctuations in the one with defi- 
nite fluctuations in the other. There are many cases where this last 
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achievement is impossible, even though the phenomena we study 
be quantitative and to some degree measurable , indeed it is impos- 
sible except in deahng vith the physical properties of boies. 
Elsewhere we must be content with a vague much and little In 
time of war, the risk of capture at sea is a great deterrent to neutral 
commerce ; but we carmot say precisely how great. The history of 
times of plague shows that increased uneertamty of life relaxes the 
bonds of custom and morality , but it would be impossible to give 
any measure of the connexion between the two facts, though the 
measurabihty of the facts, in the sense that as the death-rate from 
plague rises the frequency of criminal or reckless acts mcreases, helps 
to betray the connexion. The one fact may be, in mathematical 
parlance, a function of the other , but it is not a function of the 
other alone ; and we cannot so disentangle the many causes and 
their complex result as to give precision to the degree in w'hich one 
affects the other. Moreover, where the phenomena are more purely 
quantitative, the law of variation that connects them is not always 
by any means easy to establish , for a formula which holds good over 
a considerable range of variation may break down beyond those 
himts. The coe£S.cient of expansion of a metal, w'hich indicates the 
rate at which its bulk mcreases wath successive increments of heat, 
no longer applies when the metal vaporizes There are what have 
been called critical points, at which the change in an effect no longer 
observes the same proportion as hitherto to the change m the cause. 
Great caution must therefore be observed in formulating any law 
upon the evidence of concomitant variation between two phenomena, 
even where we are satisfied that we have excluded any variation 
due to other causes, and can give a precise measure of the phenomena 
in question. 

The causes whose effects are merged in a total may not only vary 
independently of one another ; some may be intermittent m their 
operation And w’hether they are contmuous or mtermittent, they 
may be periodic ; and one may have a longer period than another. 
There may again be causes which are both intermittent and irregular 
in their action, recumng at no definite and periodic intervals. 
Yet it is possible to cope with many of the difSculties which these 
facts present by taking averages No one would expect the rainfall 
of one year to agree closely with that of another in the same locality ; 
the circumstances affecting it are too numerous and inconstant But 
we have no reason to expect that the average annual ra infal l over 

177» o o 
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a considerable period of years should not agree closely for different 
periods ; for though in one year there may be more circumstances 
than usual that are favourable to ram, m the next there may be 
fewer. If, then, the average rainfall for one considerable period of 
years were greater than for another, we should look for some deffmte 
reason for the difference : which we might find perhaps m a differ- 
ence in the amount of forest standmg m the district at the different 
dates ; for the intermittent and irregular causes of whose operation 
we are aware u ould have roughly balanced in the two periods, though 
not perhaps m any two single years. Another method is to plot curves. 
A base hne for example is taken, and perpendiculars drawn to it at 
equal intervals for the successive years On each of these a pomt 
is taken whose height above the base is greater or less in proportion 
to the number of mches of rainfall m that year ; and a line is drawn 
through those pomts. The hne will rise and fall irregularly ; but 
it is possible that m spite of these intermediate fiuctuations there 
may be long-period fluctuations which stand out clearly , what may 
be called the crests and troughs of the curve may be at fairly equal 
intervals, though its course is not uniform from trough to crest. 
This w'ould mdicate the action of some cause having a similar 
period , and if we discovered any factor with a corresponding period 
of fluctuation, there would be a strong presumption that it was the 
cause. 

The profitable use of statistics depends very largely on methods 
hke these ; but the devices for bringing out their teaching are often 
much more elaborate than has been indicated These belong, how- 
ever, to the detail of particular sciences rather than to the general 
pnnciples of logical method Enough perhaps has been said to 
indicate the misinterpretations of causal relation to w'hich we might 
be led, regarding quantitative phenomena that vary in their amount, 
by too hastily applying rules true in themselves to any unanalysed 
total effect . as well as the difficulties that beset us in disentanghng 
the component parts and fluctuations. 

A few further and miscellaneous examples of the way in which 
precepts for the better prosecution of a particular science may be 
drawn from general logical principles will serve to conclude this 
chapter. It must not be supposed that the subject is at all ade- 
quatelj’ treated here , it is only illustrated 

What IS called the historical or comj)aralive method has in the 
last few generations revolutionized many branches of enquiry. It 
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is but an application of the general principle of varying the cir- 
cumstances in order the better to discover the cause of a phenome- 
non. Bub of old, enquirers into matters of historic growth, such 
as language, or myth, or religion, or legal ideas, were content 
to attempt an explanation of the facts of some particular age 
or country by observations carried on withm that age or country 
alone, or if beyond it, only m adjacent ages or countries of the 
same type The historic method looks farther afield. It compares 
the institutions of widely different ages, or of peoples who though 
contemporaneous stand at wjdel5' different levels of civihzation and 
of thought. In the light of such a comparison, facts may take 
on quite a new appearance Legal or other customs for which 
a later age has found a reason in some supposed meaning or utility 
which they now possess are seen to have had a very different 
origin, in conditions no longer existmg, and behefs no longer enter- 
tained. Folk-lore is full of such surprises. The custom of throw- 
ing rice after a married couple as they drive away is sometimes 
explained by saying that rice is a symbol of f ertdity , Sir J 6 Fraser, 
comparing a number of other facts, thinks that the rice was origm- 
aUy intended to lure back the spirit of the bride or bridegroom 
to its body ; it was supposed that at critical times — and every- 
thing connected with marriage was critical — the spirit left the body, 
in the form of a bird ; the nee would attract it, and if it hovered 
about the body it would be more hkely to re-enter. Whether 
this be the true explanation of the custom or not, only the com- 
parative method could have suggested it. It is the same with 
myth ; the account of the ongm of Greek and Boman mythology 
popularized by Max Mullet represented it as, iu the language of 
Dr. Andrew Lang, a disease of language, the pearl m the oyster.*’ 
Names originally designating the attributes of earth or sun or 
moon were confused with words of similar sound but different 
meaning, and out of these other meanings myths arose. Apollo 
Lykios bad no connexion with the ■wolf ; he was only the Shining 
One ; but w hen that was forgotten, some wolf story would be invented 
to account for the name. Such theories are however discredited 
when it is found that a myth occurs in forms substantially alike 
among widely different peoples, whose languages do not all adnut 
of supposmg it to have originated through confusion between 
similarly sounding words of different meamngs. There is no new 

Ovalom and Myth, p. 1. 

003 
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principle in the use of such an argument against the ‘ Sun-myth * 
theory of mythology ; wo simply say that the theory fails, because 
the phenomena it is intended to account for occur where it cannot 
be apphed. But Aryan mythology is a large subject by itself ; an 
enquiier might naturally think that it could be explamed without 
going to the mythology of African or American savages ; it has 
been found that this is not the case , the long descent of man 
connects his present with a past very dissimilar, and connects 
thereby with one another contemporary forms of civilization wide 
apart. Therefore it is important to insist upon studymg the pre- 
sent in the hght of history and comparing as extensive a range of 
facts as can be gathered together 
We hear sometimes of ‘ methodological assumptions ’. By the 
term is meant assumptions made for the sake of gettmg forward 
with the investigation of a subjeet, but not necessarily regarded 
as true For example, there is obviously some connexion 
between states of mmd and states of body. The psychologist, 
seeing quite clearly that to suppose the former to be produced by 
the latter soon lands him m the most hopeless contradiction, and 
ignorant as to the true way of statmg the relation betiveen them, 
may think the hypothesis of interaction the most convement assump- 
tion to make, with a view of mcreasmg and systematizmg his 
knowledge of the laws which determine the development of the 
individual mmd ; or instead of the hypothesis of interaction (which 
conceives mmd and body as produemg changes m one another) he 
may prefer the hypothesis of parallelism, accordmg to W'hich every 
mental change has a corresponding bodily change, and vice versa, 
but the two senes proceed each umnfluenced by the events of the 
other. Either hypothesis, if not regarded as true, but only as 
facilitating enquiry, would be a methodological assumption.^ Simi- 
larly, if he believes in the freedom of the will, the psychologist 
may stiU, as a methodological assumption, accept the doctrine of 
determinism ; because so far as actions have not any cause suffi- 
ciently accounting for them in some pre-existing state of the agent, 
but spnng from the activity of a will not acting accordmg to any 
laws, it IS hopeless to try to explain their occurrence. In his 
attempts to do this therefore he will assume what is necessary to 

^ But it IS strange that a psychologist should think that the truth or falsity 
of such an assumption makes no essential difference to psychology. Cf. Pro- 
fessor Q. P. Stout, Mamial of Psycholog}/\ Pref. p. v. 
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the possibility of doing it, even though he may believe that it 
cannot be altogether done 

Lastly, geiieial logical considerations may indicate the weak 
places in a particular science at a given time, and thus show what 
Ime of enquiry is logically of most importance to the science m 
question. The theory of Natural Selection assumed the existence of 
variations, that is, divergences from the parent type in ofispring ; 
and it assumed these variations to be accidental or non-adaptive 
It concentrated itself at first on the task of showing how great 
a degree of adaptation betveen an organism and its environment 
could be brought about, through the operation of the struggle for 
existence among individuals varying slightly from type in aU 
directions ; and how by the accumulation of such small variations 
as happened to be favourable in each generation a profound modi- 
fication of specific type might ultimately be produced It was 
quite worth while to work this out even upon a basis of assumption 
as to certain of the facts But the pressure of criticism has directed 
attention to the question whether variations are all of them non- 
adaptive , and one of the logical requisites of the theory of Natural 
Selection is a suitable collection of facts throwing light upon this 
point. The facts are not very easy to obtain or estimate , but 
biologists are working at this problem with great assidmty. A 
study of the contemporary state of biology from a logical point 
of view would have to consider with some care the kind of facts 
required on such a point as this, and the sort of instance that would 
be crucial}- 1 . e. decisive against one or other theory. 

^ From crux, a sign-post ' as directing onr choice between two (or more) 
theories : v Sacon, Nov Org 11. 36. A crucial instance, though it can 
disprove, can never prove a theory, except upon the assumption that there 
is no other theory with which it agrees. And it is easier to imagine instances 
fatal to the view that all variation is non-adaptive than to the view that 
adaptive vanation sometimes occurs. 
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APPENDIX ON FALLACIES 

A FALLAOY is an argument which appears to be conclusive when 
it is not ; and the chief use of studymg fallacies must be that we 
may learn to avoid them. Begarding Logic as a science, we might 
therefore justly say that we are not called upon to discuss them. The 
only way m which then study can help us to understand how our 
thought works is by the force of contrast. Show a man an argu- 
ment which he recognizes to be unsound, show hun where the 
unsoundness hes, and he may very likely realize more clearly, so 
far as they can be formally prescribed, what are the conditions of 
vahd leasonmg. On this account as we went along we contrasted 
examples of mvahd with examples of valid inference. What more 
then IS wanted ? for the case is not as it is, for m&tance, with psy- 
chology. To the psychologist few things are more mstructive than 
the study of marked abnormalities of mental life : just as to the 
physiologist diseases reveal much which cannot be seen m health. 
For psychology is an empirical science, so far as it is a science at all : 
it aims at discovermg the principles m accordance ivith which the 
various manifestations of consciousness develop m the Me of the 
individual , what these arc it is to a large extent unable to anticipate, 
although the metaphysician may have his views as to the conditions 
under which alone their action — ^whatever they may be — is possible. 
Now msanity is just as much a fact as any normal mental develop- 
ment ; the conditions under which it occurs must be equally 
ascertainable , and doubtless the same prmciples, m accordance with 
which this development proceeds imder certam conditions normally 
and to a sane result, are often exemphfied m the mental disturbanoes 
which other conditions evoke. They are exemphfied there too in a 
more promment way ; so that such cases furnish what Bacon called 
a glarmg instance'^ to assist us towards their discovery. But it 
would be absurd to say that the principles of rational thought are 
equally exemphfied in fallacy as m sound thmkmg ; and it would 
be absurd to hope to discover, in the procedure of a fallacious mind, 

^ Ifuta/ntiat Ottennvat, or Elwueentiae. Nov. Org. IL 24. 



APPENDIX ON FALLACIES 667 

the nature of true thinking. We hare said once and again that 
Logic analyses the operations of thought which the mind has 
already performed in thinking about things ; but it must not be 
supposed that it is on that account, any more than mathematics, an 
empirical science. The mathematician can only recognize the 
necessary relations of number or space by the help of some quantities 
or figures m which he finds them , yet he recognizes their necessity 
to be absolute and universal, and the fact that his non-mathematical 
friends make mistakes in their mathematical thmkmg is not taken 
by him as evidence that there are really two ways of thmkmg about 
the matter ; he merely sa 3 ’s that on such subjects they cannot really 
thmk So also with Logic Only m some thought in which they 
are found can the necessary relations mvolved in thinking be 
recognized , but their necessity too is recognized to be absolute, 
and we say that those who hold otherwise are mcapable of thmking 
about how they think If any one is mclmed to hold otherwise, 
and to suppose that the laws of our thmking are psychological laws, 
exemplified no less m fallacy than in its opposite, let him reflect 
that even m doing so he is bound to assume the contrary. For he 
who in that opmion sets out to ascertam what the pruiciples of 
thought, as a matter of empirical fact, are, will be unable by rights 
to know that the thought is vahd by which he conducts that investi- 
gation How then could he have any confidence in its results ? 
Yet the fact that he mtends to trust them imphes that he assumes 
the principles of thought, in accordance with which he conducts the 
investigation, to be valid, whatever prmciples the mvestigation may 
report in favour of , and herem he takes for granted that he can 
recognize immediately what rational thought is, without reference 
to empirical facts revealed by psychology. 

Nevertheless the msertion of a chapter on Fallacies may be 
defended. It has tradition m its favour ; and without it, the 
nomenclature of fallacies — a nomenclature by no means fallen out 
of common use — ^would remam unexplamed. There are practical 
uses in it also ; and it would be ridiculous to say that because Logic 
is a science we may not turn the study of it to advantage in practice. 
Famiharity with some of the commonest types of fallacy is no 
security that we shall never fall mto them ourselves , still less are 
we bound to fall into them unless we have acquired that familiarity. 
But it may help us to avoid them, by helping us more readily to 
perceive them. The overtones which a man has never noticed till 
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they were pointed out to him he may afterwards detect easily for 
himself. A flavour m a dish, a Ime in a picture, whose presence had 
gone unobserved, a man may be unable to ignore, if it has been 
smgled out and presented to him in isolation. So it may be with 
a fallacy. There are many whose perception of the unsoundness 
of an argument is not unafEected by their belief m the truth or 
falsity of its conclusion : they will detect it where they think that 
what it proves is false , but let that be true — still more, let the sup- 
posed truth be precious to them, or familiar — and the same form of 
argument m its support may pass unchallenged. Yet if we have 
accustomed ourselves to the look, or type, of the fallac j', w e are less 
hkely to be the \ ictims of such an imposition It is true that, m 
the words of Archbishop Whately\ ‘After all, indeed, in the prac- 
tical detection of each mdividual Fallacj', much must depend on 
natural and acquired acuteness , nor can any rules be given, the 
mere learning of w hich will enable us to apply them with mechamcal 
certamt}' and readiness but still we shall find that to take correct 
general views of the subject, and to be famiharized with scientific 
discussions of it, will tend, above all thmgs, to engender such a habit 
of mind, as w ill best fit us for practice ’ And, as Aristotle mtimates,* 
a man who, if you give him time, may be well able to detect a fallacy 
by the hght of nature, may be placed at a practical disadvantage 
by not bemg able to do it quickly enough here the systematic study 
of fallacies w ill help him Nor is it only m argumg w ith others that 
he may reap some benefit from the study , it will accrue to him also 
m the conduct of sohtary thinkmg ® It was however chiefly with 
reference to the conduct of debate that Aristotle discussed the sub- 
ject It was from this pomt of view that he observed, that a man 
might be suspected of mcompetence, who only found fault with an 
opponent’s argument, and could not show in what the fault con- 
sisted * It may be added, that so far as fallacies are referable to 
recognized tjqies, it is a great abridgement of criticism to be able to 
name the t3'pes, and refer a particular fallacy to one of them. 

These are practical considerations ; and it would probably be 
found that importance has been attached to the doctrine of fallacies 
chiefit’’ by those w^io have viewed Logic as an instrument for reason- 
ing. But an use may be found m the doctrine, of a more theoretical 
kmd It IS intellectually unsatisfactory to see that an argument 

^ Logic, p 153, 8th ed. 

^ lb. a. 


= Soph. El. xn. 176» 23. 

< lb. 176^14. 
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is faulty, and not to see precisely why We desire for ourselves, 
no less than we owe to our opponent, an analysis of the error. 
Otherwise, and if we can only see it, and not see through it, the mind, 
as Aristotle expresses it, is entangled, and unable to proceed.^ It 
is probable that some of the fallacies of which he finds the solution 
in different ambiguities of language did once constitute a more 
serious entanglement than they do to-day. This is partly because, 
as others have pomted out, such fallacies may disappear by trans' 
lation mto a foreign tongue , and peoples more famihar than the 
Greeks were uith a diversity of tongues have an advantage m 
detectmg such. It is partly also because an analysis new m his 
day IS common property m ours ; and many of its results are so 
mcorporated mto the currency of common thought and speech, that 
a man whose attention is called to them feels as if he was taught 
only what he already knew. 

If however ue arc satisfied that Logic should treat of fallacies, 
it IS very difficult to be satisfied with any treatment of them. Truth 
may have its norms, but error is mfinite m its aberrations, and they 
cannot bo digested m any classification.® The same mconclusive 
argument may often bo referred at will to this or that head of 
fallacies ‘ Smee, m any Argument says Whately, ‘ one Premiss 
IS usually suppressed, it frequently happens, m the case of a Fallacy, 
that the hearers are left to the alternative of supplying either a 
Premiss w'hich is not true, or else, one which does not prove the Con- 
clusion. E g if a man expatiates on the distress of the country, 
and thence argues that the government is tj'Tanmcal, we must sup- 
pose him to assume either that “ every distressed country is under 
a tyranny ”, which is a manifest falsehood, or, merely that “ every 
country under a tyranny is distressed ”, which, however true, proves 
nothing, the Middle-Term bemg undistributed ’ ® The assumption 
of a false premiss is not mdeed perhaps to be called a fallacy, as we 
shall see presently , it is at any rate different m its nature from 
inconclusive argumentation. But the choice may equally well ho 
between two modes of mconclusive argfumentation, when w e have to 
classify a fallacy ; a man who attempts to refute by an enumeration 
of strikmg instances the proposition that some specific characters 

* UtA. Nic 17 . ill. 1146* 24. 

* Cf. de Morgan, Formal Logic, p. 237. ‘ There is no snob thing as a classifl- 
cation of the ways in which men may airive at an error : it is much to be 
doubted whether there ever can be.’ 

" Logic, p. 16B, 8th ed. 
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in plants and animals are not adaptive might cither be charged 
with illicit process of the minor term, in drawmg an universal 
conclusion where his premisses only entitle him to a particular one, 
or with what is called Ignoraho Elencht, m supposing that a par- 
ticular affirmative refutes a particular negative.^ And not only is 
it impossible to make such a classification of fallacies as will never 
leave it in doubt to which class a particular example is to be referred ; 
if that were all, it might be said that the types were distmot, and 
the classification so far a good one, although mdividuals could not 
be assigned to their types unambiguously . but it may be doubted 
as well, if the types of error can be exhaustively detailed, and the 
classification completed. 

The reason for this is twofold. In the first place, there may be 
arguments so foohsh and mconsequent, that they cannot even be 
said to simulate cogency ; these cannot be positively characterized, 
but must be lumped together by the mere negative mark of mcon- 
clusiveness And secondlj’’, there arc many fallacies, the detection 
of which requires not general logical trammg, but acquaintance 
with a particular scientific subject-matter The latter pomt is of 
some importance, as connectmg with what has been already said 
about demonstration 

We have seen that the syllogism cannot sustain the claim once 
made m its behalf, to be the type of all vahd mference ; but that 
— to say nothmg of hypothetical and disjunctive argument — there 
are deductive reasonmgs whose vahdity lies m no conformity 
to a scheme exhibitable m the abstract, or symbohcally, but rests 
for its apprehension upon acquamtance with the nature of the 
special subject-matter with which they deal. The readiest illustra- 
tion of this, but by no means the only one, is furnished by geometry. 
Now what is true of valid is equally true of invalid reasonmgs. 
There are many which are not of a sort that can occur m reasonmg 
on every subject-matter, but are bound up with misconceptions 
of the special subject-matter m which they occur. This too may 
be readily illustrated from geometry. ‘ Lewis Carroll ’ devised 
a proof that ‘ a right angle is sometimes equal to an obtuse angle ’. 
The demonstration was in all other respects unimpeachable, but 
vitiated by one— of course intentional — error in the construction of 

^ Cf. At , Soph El. xxiv. ITS** 17 olScv 8e taXiei t6v airhv X6yoi> irXtiovs 
lioxBqpias (‘There is nothing to prevent the same argument having 
sever^ faults ’), and xxxiu. 182*’ 10. 
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the figure, in which a line was drawn to one side of a point which 
must in fact fall on the other.^ Just as a knowledge of geometry 
can alone show w here this hne must fall, so a know ledge of geometry 
can alone expose the mconsequence of the false demonstration. 
And sunilar mconsequences occur m every particular science, which 
only an understandmg of that science can show to be mconsequences. 
Thus if it were argued that because a and b were halves of the same 
thmg, therefore they were halves of one another, and smce a =4, 
b must = 2, it IS only a perception of the nature of quantity that 
reveals (doubtless m this case to the least mathematical of us) the 
invalidity of the first step m the argument. It is less obvioua that 
among a people who acknowledge kinship onlj' through the female, 
a man would inherit not from his father but from his brother or 
maternal uncle Yet a little reflection shows this to be the case, 
and shows therefore the fallacy of argumg, where female kinship 
prevails, that because .4 is m possession of a property, his son will 
possess it after him Here the detection of the fallacy rests upon 
our perception of the system of relationships umtmg the members 
of a society which takes account only of union by descent through 
the female Ime 

Aristotle, w ho noticed that every science afforded its own special 
opportumties for erroneous inference, gave to those that mvolved 

* V. the Lcuts CnrroU Picture Book, edited by S Dodg'^on Collingwood, 
(London, 1899), pp 2Gfa-267. (OK must really fall to the light of C ) 

‘ Let ABCL) be a square. Bisect AB at E, and thiough E draw EF at 
right angles to AB, and cutting DC at F Then DF = FC 

‘ From C draw CO = CB Join AG, and bisect it at H, and from H draw 
EK at right angles to AG. 

‘ Since AB, AG are not parallel, EF, EK are not 
parallel Therefore they will meet if produced Pro- 
duce EF, and let them meet at K. Join KD, KA, 

KG and KC 

‘The triangles KAE, KGE are equal, because 
AE = EG, EK IS common, and the angles at E are 
nght. Therefore £.4 = KG. 

‘The triangles KDF, £OFareeqnal, because DF~ 

FC, FK is common, and the an^es at F are right. 

Therefore KD — KC, and angle KDC — angle KCD. 

' AiBoDA = CB = CO. 

‘Hence the triangles KDA, KCQ have all their 
sides equal. Therefore the angles KDA, KCO are ™ . 

equal. From these equals take the equal angles KDC, KCD Therefore the 
remainders are equal : i e the angle GCD “ the angle ADC, But GCD is 
an obtuse angle, and ADO is a nght angle. 

‘ Therefore an obtuse angle is sometimes ~ a right angle. 



‘ Q. E. D.’ 
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mistakes in geometry the name of \jfevboypd^iJ.a, or false construc- 
tion ^ As an example lie gives Hippocrates’ method of squarmg the 
circle by lunules A lunulc is a figure enclosed betw een arcs of two 
circles concave m the same direction. Hippocrates found a rectili- 
near area equal to a lunule ■whose upper arc was a semicircle, and its 
loiver arc the fourth part of the circumference of another circle , he 
then found another reotihnear area equal to the sum of (a) three 
equal and s imil ar lunules whose outer arcs were semicircles, and 
then mner arcs the sixth part of the cncumferenoe of another cncle, 
and (6) a semicncle of the same diameter as the three lunules 
(i. e of diameter equal to the chord of the arcs enclosmg them) , and 
he supposed that it -would be possible, by subtracting from this 
rectiLmcar area an area equal to the three lunules, to obtam m the 
remamder a rectihnear area equal to the semicncle. He overlooked 
the fact that because you can find a rectihnear area equal to a lunule 
of the former sort, whose mner arc is a quadrant, it does not follow 
that j’ou can find one equal to a lunule of the latter sort, whose 
inner arc is a sextant , and m fact a reotihnear area equal to these 
three lunules cannot be obtamed * 

Now it viill mdeed be seen that, m this or any other case of 
erroneous reasonmg dependent on misconceivmg the consequences 
which foUow from given conditions m a special subject-matter, the 
error can be expressed in a false ‘proposition It is fake that because 
a reotihnear area can be found equal to one of these lunules, it can 
be found equal to the other it is false that things which are halves 
of the same thmg are halves of another . it is false that, if we take 
account only of kinship through the female hne, a man will be m 
the same hne of descent with his father But w'e cannot see that 
any of these propositions is false, unless we understand somethmg 
of the respective subject-matter. They are as it were false ‘ special 
principles ’, or Uuii dpxaC.^ It is not desirable to caU every false 
proposition a fallacy, as e g that snakes eat dust, or that South 

^ Soph El IX, xi. There is not however any false oonstniction made and 
used in this aignment, as in that quoted in the last note ; though it is falsely 
concluded that a required construction has been shown possible. 'ifevSoypdffnjiia 
practically means a fallacy involving special subject-matter : cf. the interestmg 
example quoted from Proclus by Sir Thomas Heath, ElemetUs of Evchd, i. 200, 
to prove that ‘ if two straight hues falhng on another straight Ime make the 
interior angles on the same side of it together less than two right angles, 
those two straight Imes being produced can never meet ’. 

“ V Poste’s ed. of Soph El , App F, pp 246-247. 

* Cf. supra, p. 387. 
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America is an island ; nor can we extend the name to every valid 
argument that uses a false premiss If the falsity of the premiss can 
only be ascertained empirically, there is error, hut not fallacy If 
however the falsity of the premiss is to he ascertained by thinking 
out the consequences of certain relations, or concepts, in the 
circumstances of a given case, then we are guilty of fallacy, or defect 
of reasonmg, in overlooking it ; and that is what frequently occurs 
in the matter of any particular science. 

There are indeed general heads, under which many such fallacies 
can be brought In particular, they very often arise from over- 
looking some of the special circumstances of the case from assum- 
ing that what is true under certain conditions will still be true when 
those conditions are in some way modified Thus, if two things 
a and b are equal to the same thing, they are equal to one another ; 
from n hich we may conclude, that if they bear any same quantitative 
relation to a third thing, they bear that relation to each other , and 
then it would follow that if they were halves of the same thmg they 
would be halves of one another But in fact, it is only when their 
same relation to a third is one of equality, not merely when their 
relation to it is the same, that they bear to one another the relation 
borne to it. We shall meet with this type of fallacy by and by under 
the name of Secundum Quid That headmg embraces a great range 
of examples But though we can detect in them a common char- 
acter, it is only by understanding something of the special matter 
of the argument, that we can see that the fallac3' is being committed 
in a given case. The tj^pe, if one may say so, is fluid , the instances 
are not so far of one form, that we can separate their common form 
from the variety of their matter, and exhibit it symbolically , nor, 
though the type admits of all this diversity, can we subdivide it, 
and carry our classification down to injimae species We recognize 
that its character differs in different cases ; but the differences 
cannot be formulated 

Our task then is one which does not admit of fully satisfactory 
performance. Still no doubt it can be better and worse done. 
What classification of fallacies are we to adopt ? 

The earliest, and for long the accepted, classification is that of 
Aristotle, given in the last book of his Topics, called the Sophistici 
Elenchi It is not free from defects ; and others, some of which 
will be referred to, have been propounded. But the subject is 
emphatically one upon which some consensus is desirable If it is 
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useful to have a nomenclature of fallacies, it is useful to have a 
standard nomenclature. And it is remarkable how, even in rival 
classifications, many of the Aristotelian species of fallacy still hold 
their oivn Later writers have given new meanings to certain of 
the Aristotelian names , or have invented new names for special 
forms of some of the Aristotelian fallacies , or have included in 
their hst what are not forms of erroneous argument but sources of 
error of a different kind ^ , yet it is surprising how little there is 
which cannot be brought withm Aristotle’s hst And due consider 
not the enumeration of types of fallacy, but their classification, it 
udl appear, I thmk, that there is no such merit in any alternative 
scheme as justifies us in saenfiemg the advantage of keeping to the 
standard and traditional scheme of Aristotle 

Aristotle divided fallacies mto tvo mam groups — fallacies in 
dictione, ^rapa TTjv Xe^u, arismg through ambiguity of language, 
and fallacies extra dictionem, rrjs Aefecof, which do not have 
their source in such ambiguity. Although one of his species of 
fallacies extra dictionem — ^the fallacy of Many Questions — might 
perhaps be referred more naturally to the other group, yet the 
division, bemg dichotomous, is sound It suSers, however, hke all 
such divisions, from the defect of not positively characterizmg one 

^ Thus the fallacy of Accident has practically been identified with Secundum 
Quid by many writers : that of Consequent has, e g by de Morgan and Jevons, 
been explained as ' the simple affirmation of a conclusion which does not 
follow from the premisses ’ (de Morgan, fomaf £opic, p 267): divers forms of 
Ignnratio EUnclu have received special names : Whatcly has eiphcitly included 
under fallacies, m defiance of his own definition, ‘ any false assumption em- 
ployed as a Premiss ’ (Logic, 8th ed p 168 . cf def on p 153) . Mill includes 
among fallacies such sources of error as Mal-observation — i e mingling 
mference with the report of what is perceived (System of Logic, V iv 5) ; 
and his lir^t great group of fallacies, which he calls A prion Fallacies, or 
Fallacies of Simple Inspection, consists of a number of maxims which he con- 
siders erioneous (though it is not equally clear that they all are so), such as 
that what is inconceivable cannot be tine, that effects must resemble their 
causes that motion can only be produced by motion, that the same efiect 
must always have the same cause (V m ) , in iv 1, Fallacies of Simple Inspec- 
tion are called ' Prejudices, or presumptions antecedent to and superseding 
proof and mil 2 they are called supposed connexions or repugnances between 
facts, admitted, as the phrase is ’, on their own evidence, or as self-evident. 
Whately (op cit p 208) speaks of the fallacy of References, i. e. giving refer- 
ences in 'iipport of a statement to passages which do not really bear it out, in 
the trust that readers will not look up the references and discover this. P^- 
fossor William James gives the name of the Psychologists Fallacy to the 
mistake of supposing that a man who has a given psychical experience knows 
It w hen he has it, to be all that I as a psychologist know or beheve it to be 
(P’-. ^ >. f ' s . PsycXoIcgy, vol i p 196) Locke's arguments ad lerecundiam, 
ad ij^Monutliuni, ad henmnem, whi^ he opposes to an arTumenfiiai ad indieiim, 
might be called heads of fallacies (Essay, IV. xviL 19-22). 
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group ^ Later writers, willing to remedy this defect, called the 
fallacies extra dtctionem fallacies in re, or material fallacies. But 
this introduces a cross-division. For it cannot be said that fallacies 
in dustione are independent of the res or matter of the argument. 
On the eontrary, inasmuch as they arise through givmg different 
meanings to the same words either in the two premisses, or in 
premiss and conclusion, they disappear if we abstract from the 
matter of the argument and look only to the form m which it is 
cast. The proper antithesis to matter is form , a fallacy not m the 
matter must be m the form . i e. it must be independent of what 
the terms are, and must therefore persist, if symbols be substituted 
for the terms, and whatever term be substituted for the symbols. 
This cannot be said of the fallacies %n dictione. 

It IS true that Whatcly gives a somewhat different interpretation 
to the expression material fallacy He divides fallacies mto logical 
and material By the former title he means fallacies where the 
error lies in the fact that the premisses do not prove the conclusion , 
by the latter, those in which the premisses prove the conclusion, but 
either the premisses are false, or such at least as wo are not entitled to 
assume, or else the conclusion proved is not that which ^\e jirofess 
or are required to estabhsh * He then subdivides logical fallacies 
into two groups, according as their defect of proof can be seen in the 
mere form of the argument (e g undistributed middle) or only 
if we attend to the ambiguity of the terms employed , the former 
group he calls 'purely logical, and the latter semi-logical Though 
the nomenclature here is unfortunate (for aocordmg to his oun 
definition of a logical fallacy, those which he in ambiguity of lan- 
guage are altogether and not only half logical), yet the division is 
sound It includes houever arguments which have no fault except 
that their premisses are false , and it is true that m this he follows 
the words of Aristotle ® , but in the body of his treatise Aristotle 

^ a.supra,-pg 122-124 

^ By the maUer of an argument he means the propositions in it, not the 
terms of the propositions. 

® Top. a, 1. lOO** 23 »’pi<rTUC 0 S 8 ' (ori <ni\\oyi(rfiir 6 tK ijiaivoftcvav cV 8 o|a>i>, 
fit] ovTuv dc, Kai o evdo^av ff <j)aivofiivav ivbo^tov (feaivofievos A contentious 
syllogism IS one whose conclusion follows from premisses that appear to be 
endoxical but are not, or that appears to follow from premisses that are or 
appear to be endoxical ’) : of. Soph. El. ii IBS’* 7 epia-TiKoi Se (Xdyoi) ol « r£» 
<f>auio/i€vaii fvBo^tov fit] ovruiv 8 e trvWoyitrriKoi 9 l^aivofievoi cruXXoyicTTiKOi ( Con- 
tentious arguments are those that conclude or appear to conclude from 
premisses that appear to be endoxical but are not ' ) The latter dcEnition 
excludes unsound arguments from premisses really endoxical ( 1 . e. piobable 
or supported by opinion, and allowable in non-scientific discussion) , but this 
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proceeds as if he had not included them And the practice of 
Aristotle appears preferable in this respect ; for false premisses are 
certainly incapable of any classification, and the consideration of 
one does not help us to detect another. That, if the premisses are 
false, the conclusion, though valid, need not be true, every one should 
certainly realize , and it is good advice to a disputant to consider 
well the truth of the premisses he is asked to grant, or to a solitary 
thinker to consider well the truth of what he proposes to assume 
and build upon Nevertheless there seems to be a real difference 
between a plausible but inconclusive argument, iihich we can see 
through by clearer and more attentive thmkmg, and a false pro- 
position (whether or not plausible), which cannot be exploded by 
any more attentive consideration of itself, though it may by reason- 
ings that are withm our power. For this reason the extension of 
the term fallacy to cover ‘ any false assumption employed as a 
premiss ’ seems undesirable , the only sort of false proposition to 
which it ought to be applied is false canons of pt oof If this correc- 
tion IS made, Whately is left with only two kmds of material fallacy 
{Petilio Prvncipii and Ignoratio Elenchi), both of which are m 
Aristotle’s list of fallacies extra dietionem ; and there is no particular 
advantage m that regroupmg of the species enumerated in both 
lists, which the adoption of Whately’s principle of division carries 
with it Whately certainly enumerates under the head of purely 
logical fallacies those breaches of syllogistic rule with which we 
long ago became familiar by the names of undistributed middle, 
quatemio terminorum, and illicit process of the major or minor term ; 
and Aristotle makes no mention of these But that is not because 
his classification provides no place for them ; they are clearly 
fallacies extra dietionem They were omitted because they did not, 
in Aristotle’s view, simulate cogency , no one w ho could not detect 
these ought to undertake a disputation , and even a sophist, aimmg 
only at appearmg to confute his adversary and not at truth, would 
hardly dare to employ such methods as these. And so it was with 

can hardly be supposed to be deliberate. The expression twice used in Soph. 
El 1. (164“ 23 OTi fitv otv ni fttv tiai (niX\oyi<Tiiot, oi H' ovk oi/res SokovO’i, (/jOW'poK 
— ‘ It IS plain then that there are real syllogisms and what appear to be syllo- 
gisms without being so ’ : 165“ 17 dia prv oSi/ TavrqvTfjV aiTtav Kai rfir \€)(Srja'0* 
pel as can Kii'i avWoyiaaos ical f\(y)(os sfuupSficvns pev ovk iiv Se — ‘ For this reason 
then and those that follow there are both apparent syllogisms and apparent 
confutations which are not really such ’) might perhaps by itself be more 
naturally understood to refer only to fallacious arguments, and not to mcluda 
aignments that have no fault except in the fdlsity of their prenuBses. 
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the witcrs at ho for many centuries reproduced — often with increas- 
ing divergence — the Aristotelian doctrine ‘ The pure syllogism 
and its rules ■nerc to them as famihar as the alphabet. The idea of 
an absolute and glaring offence against the structure of the sj’Ilogism 
being supported one moment after it u as challenged, would no more 
suggest itself to a iviiter on logic than it would now occur to a uTiter 
on astronomy that an accidental error (which might happen to any 
one) of affixmg four ciphers instead of five when mulliplymg by 
a hundred thousand would be maintained after exposure ’ ^ A 
sophism, or sophistical confutation, as Aristotle called a fallacy 
(for he had m mind throughout the conduct of a disputation, and 
the methods by uhich one might attempt to confute a thesis mam- 
taincd by an opponent • though these are of course equally methods 
of establishing a conclusion that confutes it), must be at least 
(/laij/o/ievos <ruX\oyi<r/ioj, apparently conclusive , these he uished 
in his treatise to enable the student to expose ® , but a plain breach 
of syllogistic rule had not any appearance of conclusiveness, and 
enough had already been said m the Pnor Analytics to enable any 
one to expose that 

We may thcicfore abide by the Axistotehan division into fallacies 
in dictione and extra dictionem In each member of the division 
he enumerates a variety of types. The lists are as follows ® : — 

* de Mol gin, Formal Logic, p. 240. 

® Cf Soph FI 1 \Gj'' 2Q T til -ylrfidriifi/or spg>nu^Eiv divatrdai, 

® Whately, as was ob^ontd above, regroup': the fallacies here enumerated 
to suit Ills division It is of course inadmi-sible to adopt the nomenclatuie 
of his division, and retain Aiistotle’s grouping, as is done by Jevons in his 
Elemcniary Lessons in Logic, XX and XXI. He treats as purely logical 
fallacies the four breaches of syllogistie rule above mentioned ; as semi- 
logical, Aiistotle’s six fallacies tn diclione , and as matei lal, Aristotle’s seven 
fallacies extra dictionem He does not therefore understand the distinction 
between logical and mateiial as Whately does. ‘ The logical fallacies ’, he 
says, ‘ are those which occur in the mere form of the statement. . . . The 
mateiial fallacies, on the oontraiy, arise outside of the mere verbal statement, 
oi as it IS said, extra dictionem ’ (p 170) This is not of course what Whately 
meant. But clearly Jevons means by a logical fallacy one which can be 
detected in the form without consideration of the mattci ; it should therefore 
be capable of illustration in symbols, as his ‘purely logical’ fallacies aic. 
A material fallacy, on the contrary, needs that we shomd understand the 
terms for its detection From this point of view, it is nonsense to speak of 
‘ semi-logical ’ fallacies , a fallacy either can be detected in symbols or not • 
it must either be ‘ logical ’ or not, and cannot be ‘ semi-logical ’. The fallacies 
in dictione, which he ranks as ‘ semi-logical ’, he ought undoubtedly to have 
ranked as ‘ mateiial ’ On the other hand, some of those which he ranks as 
‘material’ — the fallacy of the Consequent certainly (which how ever ho 
misunderstands) and one type of Petitio Principii — can be exhibited in sym- 
bols, and ought to have been enumerated among the ' purely logical ’. The 

1778 g p 
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0 . Fallacies in dictione, or napa njv Xe'fir. 

1. Equivocation, or wapa rriv oixtowpCap. 

2. Amphiboly, or Trapa -nji/ ap4)i^o\iav, 

3. Composition, or irapa tjjw a-wSea-ii/. 

4. Division, or irapa rfjv btaCpea-iv, 

5. Accent, or -Trapa ■n]V -irpoa-iabtav. 

6. Figure of speech, or -napa to (Tx^jpa rtjs Xe^ecos. 

b. Fallacies extra dictionem, or l^a> Xi^ean. 

1. Accident, or irapa to <rvpi/3ej9i)Kos. 

2 Secundum Quid, or -napa to airXcas i) -rr!} XeyetrBai Ka'i p,ri 

KVpttiJS. 

3. Ignoiatio Elenchi, or Trapa rijr roS eXeyX®*' ayvoiav. 

4. Petitio Piincipn, Bcggmg the Question, or -napa ro tv 

ap\rj XapSdveLi . 

5. Non Causa pro Cama, False Cause, or napa to /it) atnov 

bis aiTiov. 

6. Consequent, or Trapa ro knopeioTT, 

7. Many Questions, or napa to tu bvo eptori/para lii noieiv. 

The fallacies in dichone are so many different forms of ciror that 
may arise through the double meanings of language They differ 
according to the character of the ambiguity , and in a syllogism it 
may bo any of the three teims which is ambiguous ^ Obviously 
such arguments are invalid , and if the diffcicnt meanings were 
expressed by different terms in each case, w o should have a plam 

fact IS that, if the distinctions of logicaland matenal, and in diclwne and exlia 
dictionem, are to be combined in one classification, the> cannot be identified, 
as Jevons identifies them We may eitlici stait with the distinction of 
fallacies into logical and material, according as they he in the nicic abstract 
foim of the argument, and can be exhibited in symbols, or not and then 
divide the latter into tho=e i?i dictione and those extra dictionem, according as 
they arise through ambiguity of language, or not , but of com ■-c thoie fallacies 
extia dictionem which are logical in this sen'-e mu^t be lemovcd fioni Aiistotlc’s 
list of fallacies extra dictionem, if that title is used to indicate a subdivision of 
-material Oi else we may begin by dividing them into fallacies tn dictione and 
e Ui a dictiom in, and treat logical and material as subdivisions of extra dictionem. 
In the former case, what Jevons calls semi-logical ( = Aristotle’s fallacies tn 
dictione) will enter by the latter name as a subdivision of material , in the 
latter, what he calls purely logical wtII enter as a subdivision of extra dictionem. 
Cf the icmarks in Mr St Geoige Stock’s Deductive Logic, o x\x, who points 
all this out very clearly in discussing f illacics It may be added that there 
may be in algebra fallacious arguments which u ( sviiibols, but arc not on 
tliat account logical in tlie above son c, bccau'^e the s'ymbols arc not logical 
sjrabols, standing for any tcim, but spec ilically sjmbols of quantity. 

1 Many arguments referable to Aristotle’s heads of fc^acy arc not syllogistio. 
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qiwiemio lerminorum, which would impose on nobody. As it is, the 
shiftmg of the meaning may sometimes pass unobserved ; or the 
identity of the language seem to afford some proof of identity of 
meaning ; and even ulicre it is obvious that wo are tricked by the 
argument, we may uish to be able to show how. 

1. Equivocation is the simplest form of ambiguity, where a smgle 
word is used in divers senses ‘ The sick man is well ; for men 
who have recovered are well, and the sick man has recovered ’ ^ , 
here the equivocation is m the minor term, and arises from the fact 
that the expression ‘ the sick man ’ may mean either ‘ the man who 
is sick ’ or ‘ the man who was sick The follow mg is an old example • 
‘ Fmis rei est illius perfectio . mors est finis vitae ergo mors cst 
perfeotio vitae ’ ; the equivocation in this case lies in the middle 
term. Trivial and punning examples of this fallacy, as of all those 
that depend on ambiguity of language, wiU occui' to any one ; but 
in many cases it is serious and elusive ‘ It is the business of the 
State to enforce all lights a judicious charity is right therefore 
it IS the business of the State to enforce a judicious chanty ’ ‘ A 
mistake m point of law says Blackstone, ‘ which every person of 
discretion not only may, but is bound and presumed to know, is m 
criminal cases no sort of defence ’ ® , the State must perhaps presume 
a know ledge of the law, and so far we arc bound to know it, m the 
sense of being required under penalty , but a cnmmal action done 
in Ignorance of the law that a man is Ugally bound to know is often 
considered mot ally discreditable, as if the knowledge of the law 
on the matter weio a plain moral duty. Hoiv far that is so in a 
particular case may be a very doubtful question ; the maxim quoted 
tends to confuse the moral w ith the legal obligation In a long and 
closely reasoned argument, wheie impoitant terms have been 
defined at the outset, it may still be very difficult to hold them 
throughout to the preci.se mcanmg set forth m the definition , and 
BO far as this is not done, the fallacy of Equivocation aiises James 
Mill held that a so-called necessity of thought aiises from the 
constant conjunction in experience of the ‘ ideas ’ between which 
a necessary connexion is asserted ; his son, endeavourmg to make 
this doctrme cover negative propositions which assert a necessity 
of thought, says * that here one idea is inseparably associated with 

1 As., Soph El iv. 165'>39 ^ Quotedby Austin, Jitnspi-udeKce, i 482 

“ V. Jaa. bill’s Analysis of the Phenomena of the Human Mini!, i 97, note 30. 

byJ.S.MilL 

ppz 
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the idea of the absence of the other. But the idea of the absence 
of an idea means the opimon that an idea is absent. 

2. Amphiboly ^ is ambiguity m a phrase, m ivhich the words are 
used univocally throughout, but the meanmg of the phrase as 
a -whole changes through change of the construction m which tho 
same -words are taken A traditional example in Latin is ‘ Qaod 
tangitur a Soorate, illud sentit . lapis tangitur a Socrate • ergo lapis 
sentit ’ ; in the major premiss, tlltid is the object of sentit , the con- 
clusion IS drawn as if it had been the subject. So we might say m 
English . ‘ Polyphemus what he best loves doth devour : the ram 
that leads the flock ho loves the best therefore the ram devours 
him ’ Law yers are w ell aw are of tho importance of avoiding 
ambigmty m the construction of a legal document (though under 
that head they would mcliide the ambiguities which Aristotle 
assigned to Division and Composition, as well as Amphiboly and 
Equivocation too) Whately cites a good example from the rubric 
at the beginnmg of the Form of Service formerly ordered for ubc on 
Jan 30, tho anniversary of the execution of lung Charles I ‘ If 
this day shall happen to be Sunday, this Form of Prayer shall be 
used and the Fast kept the next Day following ’ ; is the form of 
prayer to be used on Sunday and the Fast kept on Monday, or are 
both to be deferred ’ Another famous and dchbeiate example is in 
the oracle which Ennius said was delivered by Apollo to Pyrrhus 
— ‘ Aio te, Aeacida, Romanos vmcere posse ' " Ambiguous w ords 
and constructions are still not unfrequcntly used to deceive by those 
‘ That palter with us in a double sense , 

That keep the w ord of promise to our ear. 

And break it to our hope 

^ ^ The Greek -word is aii<jji06X!a, which is said to be an diraTi) napa rov \ayov, 
being misled by a form of words as distinct from nnui i/iin, where the ambi- 
^ityis man ovo/iiior word El vii lG9-*22) Hence arose the compound 
apxpi^aXol^oyla, which became coiruptcd into Amphibology, as (I’SuXoJiHrpeiu 
became corrupted into Idolatry. There seems to be no reason for not saying 
Amphiboly in English ; AmphiboLa is frequent in Latin (e.g Craokenthorpe, 
Aldrich) It will be seen that the fallacy of Composition may also turn on 
taking words together in different ways. I thmk that Aristotle (w ho notices 
their affinity Soph El xi. 177* 38) would have called a fallacy Ampliiboly 
where the ambiguity arose through taking variously the government -within 
the same gioup of words, and Comjwsition where it arose through taking the 
same words now with these and now inth those othei s in a sentence Whately ’3 
example would in this case have been rcferied by him to Composition. 

Cl Cic de Divinatione, 11 . 56 Cicero reasonably ob-erves that Apollo 
^d not spoalt in Latin Cf Augustine, de Cir. Dei, 111 . 17 ‘ Cui sane de roium 
futoro eventD consulenti satis urbane Apollo sio ambigunm oraculnm edidit, 
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3 and 4 Composition and Division are the converse one of the 
otlicr. They consist in taking together in the conclusion (or one 
piemiss) either words, or objects of thought, which in the premiss 
(or the other premiss) were not taken together, or vice versa. Plato 
in the Republic^ argues, from the fact that a man can refuse the 
thing that he desires, that there must be a prmciple of reason as 
veil as of appetite m the soul. For, he says, it is impossible to be 
contrarily affected at the same moment towards the same object 
in the same part of oneself (one cannot for example at once loathe 
and long for the same object) , yet a man who is thirsty and refuses 
to drink is contrarily aSected at the same moment tov ards the same 
object , he does not therefore refuse drink on account of the char- 
acter of his appetites, but because of his reason , he reckons that 
to indulge his appetite would mterfere with the pursuit of some 
other end which he prefers Now a sophist might attack this 
conclusion as follows : ‘ Are you now drmking ? No Can you now 
drink ’ Yes Therefore when you are not domg a thing, you still 
can do it ? Yes But if you can do a thing when you are not domg 
it, you can desire a thing when not desirmg it ? Yea And so you 
can be contrarily affected in the same part of yourself (your appeti- 
tive nature) towards the same object at the same time.’® The 
fallacy is one of composition. The admission is that a man can 
when not desirmg a thmg desire it, i e. that when not desirmg it, 
ho is capable of domg so ; this is used as if it meant that he can 
desire when not desiring it, i e that he is capable of at once desirmg 
and not desirmg it , the words ‘ when not desirmg it ’ are taken, 
or compounded, m one case with ‘ can ’ and m the other with ‘ desire ’. 
If a man were to argue that three and two are five, and three and 
two are odd and even, therefore five is odd and even, and the same 
number may thus be both, he would be committing the same fallacy ; 
when it is said that three and two are odd and even, it is true only it 
‘ three and tw'o ’ are not taken together, as the subject of which ‘ odd 
and even ’ are predicated, but ‘ three ’ is made the subject of ‘ odd ’ 
and ‘ two ’ of ‘ even ’ ; but the conclusion is drawn as if they were 

nt, e duobus quicquid accidisset, ipse divinus haberetur : ait enuu. Dice to 
Pyrrhe vinocre posse Romanos : atque ita sive Pyrrhus a Romanis sivo 
Romani a Pyrrho vincerentur, securns fatidicus utrumlibet exspectaiet 
eventum.’ Cf. also Henry VI, Part 2, Act i. So. 4, 11. 60-65. 

^ Rep IV. 436 A sq ^ 

® lo Siratr/^iu firf ypa^otrra ypd^etv (*to be able to write Without writing ) 
is an example of fall.icy •Kapa t!]v aii'Bta'tv in Soph, El iv 166' 24 I do not 
know if the principle involved was ever brought against Plato’s aiguincnt. 
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taken together. On the other hand, the same argument furnishes 
an example of the counter fallacy of taking separately in one premiss 
words which u ere taken together m the other , for three and two 
together are five, but it is separately that they are odd and even, 
and separately that in the conclusion each of them is declared to be 
both. And the reader uiU doubtless have obscivcd that the pre- 
vious example lUustrates no less the diviision from one another 
in the conclusion of uords that were combined in the premiss than 
the combmation in the conclusion of u ords that in the premiss uere 
divided.^ 

It was said above that in these fallacies either words or objects 
of thought are taken in one place in the argument together and in 
another separatelj-. Of course the combination or separation of 
certam words canics uitli it that we think dificicntly in either case 
of the things sigmfied. But sometimes the illicit combmation or 
division made in thought la not reflected by taking w ords together 
or apart. If any one were, upon the strength of the text m 
Gen. 1 27 — ‘ So God created man in his ou n image, in the image of 
God created ho him , male and female cieatcd ho them ’ — to argue 
that man was ongmally created bisexual,* and that the present 
division mto male and female was the lesult of the Tall, and were 
to base on that a condemnation of marriage, he w ould bo guilty of 
the fallacy of Composition , and quite as foolish arguments have 
been drawn fioin the words of Scripture upon such subjects Now 
here the fallacy lies in referring the words ‘ male ’ and ‘ female ’ 
together to each person signified by ‘ them ’, instead of rcfcrimg 
‘ male ’ to one and ‘ female ’ to another But the point is the same 
in the story of the show-man who announced that childien of both 
sexes were admitted free, and then charged admission to boys and 

* It IS diEBoult to keep Composition and Division apart An-lotle gives the 
last example slightly differently as an example of Divi>^ion — ‘ Five is two and 
three, and therefore odd and even ’ , live is two and thice together, and so 
inferied to be what they are separately. He gives also as an example of 
Division one which might equally well be called Composition, irf vnjxoir’ dvSpay 
fKfiTov .\ij7f fiior ’A^iXXfut, where the sophist charges you with saying that 
Achilles left 100 men out of 50 [centum ex hominibua quinguaginta hquxt divus 
Achilles, the ambiguity cannot be reproduced in English) — v. Soph. EL 
IV ICO'^ 33-38 But one cannot ■wrongly combine certain words with these 
in t' ad of tho-e without also wrongly separating them fiom those instead of 
theoe Note that in the numerical example in the text the ambiguity arises 
tliioush undei standing the same words of things separately oi together, but 
13 not reflected m an ambiguous grouping of words. 

2 CL the fancy in Plato’s Symponvm, 189 D £. 
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girls alike on the plea that neither of them were children of both 
sexes. Yet in the latter case there are no words that are wrongly 
taken together ; it is the sexes thought of, to ivhich the showman 
pleaded that he had only promised to give free admission vhen 
combined Words like both and all, which may have equally a 
distributive and a collective rofeience to the things sigmfied by the 
substantives to which they belong, are specially adapted to facilitate 
this fallacy.^ Another and a double example of the fallacy of Com- 
position, in a business transaction, is afforded by the tale of a 
raihvay enterprise in one of the British Islands. A company is 
said to have been formed to build a railway, and to have announced 
in its prospectus that a guarantee of 3 per cent on the share 
capital had been given by the Government, and a guarantee of 
2 per cent by the local authority , and later in the same document 
to have stated that a guarantee of 5 per cent, had been given by 
the Government and by the local authority. 

5. The fallacy of Accent meant to Aristotle one arising through 
the ambiguity of a word which has different meanings when differ- 
ently accented. It was perhaps distinguished from Equivocation, 
because words differently accented are not strictly the same w ord 
The Latin writers illustrate it in words which have different mean- 
ings when the quantity of a vowel is different ; e g ‘ omne malum 
est fugiendum, poraum est malum ergo fugicndum ’. The am- 
biguity IS of course one which is more hkely to occur in communica- 
tion by writmg than by speech^ In English, which does not 
distinguish w’ords by tome accent, the name is generally given to 

^ It illustrates again how much akin the diilerent fallacies tn diatione are, and 
how the same example may from different points of view be regarded as 
falhng under different heads, that any one who likes can call the showman’s 
trick, or others where words like all and hath figure similarly, fallacies of 
Equivocation. Aristotle does not give any such instances under the head of 
a-uvQea-is or dialpea-is , it has been however done by divers writers, and if we 
look to the nature of the thought involved, justly. And the fallacies in 
question might have been defined above as arismg, when a conclusion is 
reached by taking those things together which we are only entitled to take 
separately, or vice versa ; for oven where words are taken together or separately 
in one part of the argument, which were intended to be taken separately oi 
together in the other, it is only as this leads to our so taking what they signify 
that fallacy results But as this is reflected often m a definite combination 
and division of words, and as that fact probably led to the erection of these as 
particular species of fallacy based on ambiguous language, it seemed i ight to 
make express mention of such cases in describing them (of Craekciitlioipc, 
Logic, cd. quart p 353, cum quia ab us comunctis arguat, qitnc scptualim icra 
sunt, non com uncta) 

* Ar., Soph. El. iv. 166** 1. 


^1 
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argfoments that turn on a wrong emphasis of some particular word 
in a sentence ; in which if the emphasis were placed differently, 
the meaning might Lo very diSeieul. The woida of the Catechism 
in the ‘ Duty towards my Neighbour ’ — ‘ to hurt no body by w ord 
nor deed ’ — have by laymg stress on body been wrested to include 
the injunction to be kind to ammals.^ 

6. The fallacy of Figure of Speech arises through the ambiguous 
force of some verbal inflexion, whieh is wrongly alleged to imply m 
one case what it really imphes in others. If a man weie to argue 
from the use of such an expression as ‘ I am resolved what to do 
that, because the passive signifies not action but being acted on, as 
m ‘ I am beaten ’, ‘ I am praised’, therefore a man’s resolution is 
not his own free act, but the lesult of somethmg done to him, ho 
would be guilts’ of tins fallac3- Arguments from linguistic usage 
of that sort are by no means uncommon or nece'-ariK' unsound : as 
that the object of sight is not a visual sensation, because j-ou saj’ 
that you feel a sensation, but no one would '•ay that he felt a 
colour In this case there is no ambiguous injlcxion, w hich is w hat 
was held to constitute the differentia of the fallacy now under con- 
sideration But let a man say that important is a negative notion, 
because tmpcr<«i6(itZe or ihiprmt id is, and we have a case in point ^ 
J S Mdl in his Uiihtananism^ affords an excellent example of 
this fallacy in a critical pomt of his argument He is trying to 
prove that the chief good, or one thing dc-iuble, is. ple..-ure. ‘ The 
only proof ’, he saj s, capable of being given that an object is vl^lble, 
is that people actually see it The only proof that a sound is audible, 
is that people hear it and so of the other sources of our experience. 
In like manner, I apprehend, the sole evidence it is po='ible to pro- 

^ This example was given me flora p"rsonal recollection Not unlike this 
fallacy, unclei'taod as con-ioting in ba-ing on a wrong cinpha'..s a contlu-’on 
not intended by the sp< akcr or wiiter, is the iiior of infcziing from the stii-s 
which a man lays on one element of a truth that he necessarily overlooks 
another. It might be said to be Hig* I’o conception of the piogicss of specu- 
lative thought, that it advances by emphasmng first one and then the other 
'idc of a contrast in such a way that the emphasis on one leads to overlooking 
the other untd a new conception is reached which umtes the two. This 
in Iced he con-iders inevitable in the development of philosophy. But many 
writer-, have been erroneously mtci preted, because it was thought that when 
they in-i'ted upon one aspect of a truth they intended to deny some other 
aspect This error of interpretation however could hardly be classed with 
falh "s tit dultone, since the misinterpretation does not arise through the 
doul 'liil strc's-accentuation of particular woids. 

- k 1 1 cnee observed • ‘ The question is, is he a jio-tor o’ .in imj oator J ' 
p. ^ kBonttedge’s ed., ‘ New UnivetBol Libraiy p. CO). 
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duce that anything is desirable, is that people do actually desire it.’ 
But visible, audible mean what can be seen or heard ; whereas Mil l 
is trying to prove that happiness ougld lu be desired, or is the thing 
ivorih desiring Yet the termination -able or -ible must bo taken to 
have the same force in the word desirable as m audible or visible, if 
the argument is to have any force at all , and the only thing shown 
is really that men can desire happmess w hich was never in question. 

To distinguish the different sources of the ambiguity in the 
difierent fallacies enumerated above is not a matter of first rate 
impoitance , but to be alive to the errors into which ambiguities of 
language may lead us is so ‘ Verba plane vim faoiunt mtellectiu, 
et omnia turbant,’ wrote Bacon ^ Perhaps the disturbance which 
they caused w as in some respects more serious of old than now. We 
do not suffer less from the subtle and unconscious shifting of the 
meaning of important terms in a sustained argument , but some of 
the more trivial and (as we should say) obvious ambiguities may 
have been a more real puzzle in olden days ‘ The genius of un* 
cultii ated nations says de Morgan,® ‘ leads them to place undue 
foico m the verbal meamng of engagements and admissions, inde- 
pendently of the understanding with which they aie made Jacob 
kept the blessing which he obtained by a trick, though it was in- 
tended for Esau Lycurgus seems to have fairly bound the Spartans 
to follow his law s till he returned, though he only intimated a short 
absence, and made it eternal . and the Hindoo god who begged for 
three steps of land in the shape of a dw arf , and took earth, sea and 
sky in that of a giant, seems to hav e been held as claiming no more 
than was granted The great stress laid by Aristotle on so many 

1 Nov Org I 43 The false ideas about natuie geneiated through language 
Bacon called tdola fori These false ideas or idola wcie classihed by him 
according as they had their sources in universal piopcitics of human nature, 
in idio^ynciasies of the individual, in language, or in false thcoiics of science 
and philosophy The division was noi. logically p"ifect, and the enumeration 
in each gioup is doubtless not complete This illustiates in a parallel field 
the difiicultics aboi c loknow lodged to lender a peifoct classification of fallacies 
impracticable. Bacon himself calls attention to the piiallil that cvists 
between his undeitaking and a classification of fallacies : ‘ Doch ina enim de 
idolis similiter se habet ad interpretationcm natuiae, siciU dociniia de sophslicis 
clenchia ad dialecticam vulgarem’ (I 40) The ‘inteipictation of natiiic ’ 
involved more than reasoning ; it required the use of the senses in oh ci vation, 
the rcooiding of facts, the formation of conceptions, or hypothi'is, the inven- 
tion of a nomcnclatuic, &o There are obstacles in the w i> of the successful 
performance of those operations, no less than of leasonin ' Tlic fallacies of 
the common Logic waylay us in the woik of reasoning IIi^ idola aiise fiom 
cue mist me s tliat wavh} us in all these tasks. 

® Formal Logic, p. 244. 
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forms of verbal deception may have arisen from a remaining tendency 
among disputants to be very serious about what we should now 
call play upon words ’ Just as many people tend to think that 
in conduct the claims of veracity are satisfied or broken, according as 
the facts can or cannot, by some verbal quibble, be brought within 
the four corners of what they said or promised, so with argument 
men may think that there is something in it, though the conclusion 
turns upon an ambiguity of language. Not but what men are often 
also too ready to assume that a controversy is merely verbal when 
it IS not. 

In the enumeration of the fallacies which he recognizes, Aristotle 
obviously had before him the practices of disputants in his ow-n 
day ^ One man, the ‘ res]iondent undertook to defend a thesis ; 
the other, the ‘ questioner ’, attempted to extract admissions from 
the respondent which mvolved the contradiction of his thesis But 
we find that a man might endeavour to discredit his opponent by 
confutmg him on a side issue , and that it was a recognized device 
to get him to admit something easier to attack than his original 
thesis, though when Aristotle wrote, men had learned to reply 
to the entrapping question by asking what it had to do with the 
origmal thesis* Similaily we aie told that answers in the form 
of a plain 3 es or no w ere less insisted on w hen he wrote than for- 
merl3' ; w hereby a bountiful source of unfair confutations w as cut 
off * The questioner is advised also not only to endeavour to involve 
the respondent in a eontradietion of his own thesis, buL to bring out 
its inconsistene}- with what is held by those whose authority he or 
others may respect, or b3’ manlond at large, or by the majority of 
mankind, or b3’ his own school.* Nowada5'S formal disputation has 
gone out of fashion Men still harangue , and we understand by 
a debate a senes of set speeches, in whieh a proposal is attaeked 
and defended Many of the devices w hich can be employed to pro- 
duce the appeaiance of confuting an adversary are common to 
rhetoiic and dialectic — to the harangue and to the interchange of 
question and answer. But if we were more familiar vrith the latter 

^ Minto, in the first chapter of his Logic, Inductive and Deductive, speaks 
as if Aristotle worked out his system of logic as a whole chiefiy with the 
conduct of di'-putation in view. He seems to me to have very much over- 
stated Ins ca-e , but so far as the treatise on Sophistical Confutations is 
concetned, it i> tine. 

LJ vii ITS*" 16-24 

^ Ib 176'’ S-IQ Cf on the fallacy of Many Questions, p. 607, lufio. 

• Ib. IV. ITi* l»-23. 
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mode of trying an issue, we should perhaps understand better the 
scope that exists for some of the sophistical confutations that 
Aristotle mentions Such disputation is seen chiefly to-day in 
courts of law, when counsel cross-examines a witness ; and an un- 
scrupulous counsel can still confuse a timid witness, and discredit 
him before the jury, by involving him in contradictions more ap- 
parent than real And there have been times when matters, which 
to-day are submitted to the judgement of the pubhc by means of 
speeches to and fro, reported in the neuspapers, were argued by 
chosen disputants accoidmg to fixed rules of debate before an 
audience whose verdict, as to which side got the best of the discus- 
sion, was of high practical importance. Not a few controversies of 
that sort were aigued during the Reformation, at Leipsic or at 
Marburg or at Zuiich or elsewhere. 

The fallacies in dictione have to some extent become of less im- 
portance through the decay of the habit of disputation The same 
cannot be said of those extra dictionem^ These are not muted 
by any common character, as the others were by springing from 
ambiguity m language. 

1. The first in the list is the fallacy of Accident The followmg 
are some of the examples referred by Aristotle to this head . ‘ This 
dog IS yours . this dog is a father : therefore he is your father ’ 
‘ Do you know Coriscus ? Yes. Do you know the man approach- 
ing you with his face muffled ? No But he is Consous, and you 
said you know him.’ ‘ Six is few • and thirty-six is six times six : 
therefore thnty-six is few.’ His solution of the error mvolved 
seems to bo this A subject has divers accidental predicates, 
i e. predicates indicating attnbutes which are not commensurate 
with it nor essential to it ; what is predicable of the subject may 
or may not be predicable of these accidents, and vice versa® 
Thus the dog is a father, and is yours ; but it does not follow 
that the father is yours — ^that he is yours as a father, as he is 
yours as a dog. Consous is approaching wuth his face muffled ; 
to be a man approaching with his face muffled is an accident of 
Coriscus ; and it does not follow that, because Coriscus is known, 
a man approachmg with his face muffled is known to you. It is 
an accidental way of regarding thirty-six things, that they are six 
groups of six things ; and though the groups are few, the thirty-six 
are not therefore few The defect of the solution ofiered is, that 

1 Except perhaps ‘ Many Questions ’ ; but of. vnfia, p 598. 

» Soph. EL V. leei* 30-32, xmv. 170» 27-31. 
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it does not enable us to distinguish betiveen those cases in which 
w hat is predicated of the accidents of a subject may bo predicated of 
the subject itself, or vice versa, and those in n hich it may not ‘This 
dog is yours, and this dog is property (or, a spaniel) . therefore he is 
your property (or, your spaniel) ’ : uhy is this argument vahd and 
the former one not ? If 3'ou say that the former is invalid because 
it equates subject and accident^ when they are incommensurate, 
why do 3 oil allow the latter, which does so just as much ? A term 
and its dcfimtion may be equated : they are interchangeable, and 
w herever one occurs in a proposition you may substitute the other 
without detriment to its truth But you cannot extend that rule 
to terms which have any less close relation , for these you may 
be led into error b3’ such substitution or you may not ; the rule 
would not be infallible 

We learn from Aristotle himself that other solutions than what 
he formulated were oflered for some of the fallacies referred b3' him 
to the head of Accident*, and as Poste sa3’s®, ‘the fallacy per 
accidens has been genera^ misunderstood ’ It has been very 
coinmonl3’ expounded in a way that does not really distinguish it 
from the fallac3' next to be considered. Secundum Quid Indeed 
w hat has happened is that the notion of the former has been dropped, 
being somewhat ill defined, and the name of the latter, being 
Bomew hat clumsy , so that w hat to-day is commonly called Accident 
is what the Arn-totelian tradition called Secundum Quid. But be- 
cause the tradition recogmzed them as two, a distinction between 
the direct and the converse form of the latter fallacy was drawn, 
which IS really quite unsubstantial 

^ The phrase is from Poste’s ed of Soph El {v p 73) : of. esp his remarks 
on p 158, from which the above interpretation and ci iticism are borrowed. 
Ct al'O H Maier, Die Si/llogistik dcs Anslolelcs, 2 Toil, 2 Halfte, pp 2S0, 
2S3-291 It '■hould bo observed that the subject and predicate, in whose 
equation the error lies, are not terms of thought, but terms verbal (cf supra, 
p 21) Xo one, e g , would suppose that for a substance could bo substituted 
one of its attiibutes that beuig a father could take the place of a dog, and 
wag a tail or bite But a man might suppose that ba a proposition one term 
could take the place of another, when each is predioable of the same subject- 
term : and so might proceed to enunciate a new proposition which seemed as 
if it ought to follow from the others, though what is meant by it was not 
implicated m what they mean Because it is true to say of a certam dog 
that he is your dog, and also that he is a spaniel, or property, or a father, 
therefore it might seem equally true to say of him that be is your spaniel, or 
your property, and that he is your father Thus this fallacy, though not 
traceable to the ambiguity of defimte words, is not mdependent of the part 
which language plays m the conduct and expression of thought. 

> Soph. ML zxiv. * Op. eiLp. 168. 
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2. The fallacy of Secundum Quid, or — ^to give the formula in full — 
A dicta aimpliciter ad dictum secundum quid (from uhioh the argument 
a dicta secundum quid ad dictum simpliciter is sometimes distinguished 
as its converse ^), is one of the subtlest and commonest sources of 
error. It consists in usmg a principle or proposition without regard 
to the circumstances which modify its applicability in the case or 
kind of case before us ® Water boils at a temperature of 212° Fah- 
renheit ; therefore boiling water will be hot enough to cook an egg 
hard in five minutes . but if w e argue thus at an altitude of 5,000 feet, 
we shall be disappomtcd ; for the height, through the difference in 
the pressure of the air, quahfies the truth of our general principle. 
A proposition may be stated simpliciter, or wathout quahfication, 
either because the conditions which restrict its truth are unknown, 
or because, though known, they are thought seldom to arise, and so are 
neglected ; and we may proceed to apply it where, had it been quali- 
fied as the truth required, it would be seen to be inapphcable. Per- 
haps it holds good normally, or in any circumstances contemplated 
by the speaker ; the unfair confutation hes in takmg advantage 
of his statement to bring under it a case which, had he thought 
of it, would have led him to qualify the statement at the outset. 
But it is not only in disputation that the fallacy occurs. We are all 
of us at times guilty of it ; we argue from principles that hold good 
normally, without even setthng what conditions constitute the nor- 
mal, or satisfying ourselves that they are present in the case about 
which we are arguing. Freedom is good, and therefore it is sup- 
posed that every commumty should have free institutions, though 
perhaps there are some races only fit for a very moderate degree of 

^ No real distinction can be made heie. It is sometimes said that in the 
direct fallacy we aigue from a general rale to a special case, in the converse 
from a special case to a general rule But the former is not fallacious unless 
because the rule is applied in a sense in which it is not stiiotly true ; and the 
latter, if it misleads, is oiioneous generalization, which is by no means the 
converse of Secundum Quid We may distinguish between applying a lule 
to a case to which it is inapplicable because of the presence of conditions 
whereby the rule was not qualified, and applying it to one where it is inapplic- 
able because of the absence of conditions whereby it was qualified , but the 
latter error is hardly likely to deceive, and if it did, it would do so rather by 
suggesting a false statement of particular fact. To argue that because wine 
IS pernicious its use should be forbidden may be plausible (of de Morgan, 
Formal Logic, p. 251) ; but to argue that because wine is pernicious in ei-oess, 
X ought not to drink it, is hardly plausible, unless it is taken to be meant 
that X cannot dunk wine without dunking to e\oess If that is tiuc, thtie 
IS no fallacy , if it is false, the fallacy is not antithetical to the other. 

Cf. Dicey, Law and Opinion in England, p. 487, on the extension of prin- 
ciples to fresh coses in ‘ judge-made law’ : also Ar. Efh, Nie, e. z. 4, 1137'’ 14-19. 
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‘ freedom A man should ho allowed to do what he will with his 
own ; and that is often urged as a conclusive argument agamst any 
interference either uith his disposition of his property, or his educa- 
tion of his children. Pans did nothing urong m carrjnng off Helen, 
for her father left her free to choose her husband ; but the freedom 
allow ed her extended only to her first choice, like the authority of her 
father ^ There arc trivial examples of this as of any other fallacy, as 
that if it be maintained that an Ethiopian is black, it is contradictory 
to say he has w hite teeth * But there is no fallacy more insidious 
than that of treatmg a statement which m many connexions is not 
misleading as if it were true alwaj'S and without qualification. 

3 Ignoratio Elenchi means proving another conclusion than what 
IS wanted The name does not literally mean that, but ‘ ignorance 
of confutation ’. But the business of any one undertaking to con- 
fute a statement is to prove the contradictory ; and if I prove 
anything else, I show that I do not know what confutation requires 
Of course every fallacious confutation shows that I am ignorant of, 
or Ignore, what is required ® But other fallacies have other defects , 
m this, the argumentation may be perfectly sound, and the sole 
defect lie in the fact that the conclusion proved does not confute the 
thesis maintained Or — .since it makes no difference whether we 
regard a man as undertaking to confute one thesis or to sustain 
another contradictory to it — we may say that the fallacy lies in 
proving what is not the precise conclusion which we are called upon 
to prove Against a mimster who proposes to put a small duty on 
com to-day it is nosufiicicnt answer to prove that the people are much 
more prosperous under free trade than in the days w hen corn stood 
at 60 or 80 shilhngs a quarter ; against a free-trader it is no sufti- 
cient answer to prove that foreign nations injure us by their tariffs. 
Subterfuges of that kind are however so frequent a resource of the 
orator, that it is hardly necessary to illustrate them. Everyreader of 
Plato’s Apology will remember how Socrates refused to appeal to his 
j udges w ith tears and entreaties, or to bring his wife and children into 
court to excite their commiseration ; for his part was to persuade 
them, if he could do it, of his innocence and not of his sufferings * 

Such appeals as Socrates declmed to make are sometimes called 
argumenta ad misericordiam, arguments addressed to show that a 

^ At .Rhel p xxiv. 1401'* 34, quoted Poste, op cit p 117. 

2 Soph LI V 107“ 11. 

^ Cf. Soph, El. vi. 168“ 17 sq. 


* Apol. 34C,35Ba 
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man is unfoitunate and deserves pity, when it ought to bo shoun 
that he is innocent, or has the law on his side Other favourite 
forms of irrelevant conclusion have also received specidl names. 
The best known is the argumentum ad hominem, in which, bemg called 
upon to confute an allegation, I prove something instead about the 
person who mamtains it The politician who attacks an opponent’s 
measures by showing that they are inconsistent with his former 
opmions commits this fallacy , it is the same if I condemn Home 
Rule for Ireland on the ground that Parnell was an adulterer. But 
the argumentum ad hominem need not be altogether irrelevant. 
A barrister who meets the testimony of a hostile witness by provmg 
that the witness is a notorious thief, though he does less well than 
if he could disprove his evidence directly, may reasonably be con- 
sidered to have shaken it , for a man’s character bears on his credi- 
bility. And sometimes wo may be content to prove against those 
who attack us, not that our conduct is right, but that it accords 
with the principles which they piofess or act upon Christ rephed 
to those who censured him for heahng on the Sabbath, by asking 
which of them, if his o\ or his ass had fallen into a ditch, would 
not pull it out on the Sabbath day.* Their practice was sufficient to 
justify him to them, whatever were the true theory of our duties 
on the Sabbath And Aristotle answers the Platomsts, who held 
all vice to be involuntary, by showing that they could not discrimi- 
nate in that respect between vice and virtue , there was no more 
reason for calling one involuntaiy than the other , virtue, however, 
they called voluntary ; and whatever be the true state of the case, 
tJieir position at least w as not sustainable * 

4 The nature of Petitio Principil is better expressed in the 
English name, Begging the Question^ It consists in assummg 


^ Luke XIV 1-6 

® Eth Nie y vu 1114* 31-’25 In the game of disputation, we may be 
held to score a victoiy if wo force an opponent to an admission inconsistent 
with the thesis he propounded. But m the search for truth, to convict any one 
of inconsistency is irrelevant ; we have to determme what is true. 

* Gk. TO tv \afi0avtiVf to mrenrOai, to assume or claim the 

admission of the very thing propounded for debate nt the outset — the rpo/SAij/in. 
The word pelitto belongs to the terminology of disputation, where the ques- 
tioner sought his premisses in the admissions of the respondent He bad no 
right to ask the respondent to admit the direct contradictory of his thesis ; 
let the thesis, for instance, be that the Pope cannot remit the temporal punish- 
ment of sm in Purgatory the opponent may not ask the respondent to admit 
that he can If by some verbal disguise he gets the respondent to admit it, 
it IS only a sophistical confutation , the respondent did not see what he was 
granting, and would have refused to grant it if he had seen — ^not beoause it 
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\vhat is to be proved, in order to prove it. To do this within the 
compass of a single syllogism — assuming in the premisses the very 
thing to be proved, and not merely some thing which depends on 
that for its proof — is only possible by the use of synonyms If 
I argue that C is A because R is A and C is B, and if the middle 
term B is identical either with the major or the minor, then I use 
the proposition to prove itself ; for let B be the same as A . then, 
by substituting A for B in the mmor premiss, I get ‘ (7 is A ’ as 
a premiss , or let B be the same as C . then by substitutmg C for 
B m the major premiss, I again get ‘ C is A ’ as a premiss ; and in 
either case therefore the conclusion is among the premisses. Thus 
let the s 5 -llogism be that to give to beggars is right, because it is a 
duty to be charitable ; so far as charity is taken to include giving 
to beggars, w e have no business to assume that it is a duty , for 
the question whether it is a duty and the question whether it is 
right are the same question to call it a duty is to call it right. 
Here the major premiss, that duty is right, is a tautology, and the 
mmor contains the 'pctiUo On the other hand, if I defend legacy 
duties by sajing that propeity passing by will ought to be taxed, 
I beg the question in the major , for a legacy duty is a tax on pro- 
perty passing by w ill, and to say that such property should be taxed 
is only to asscit in other words the justice of a legacj- duty * 

But the fallacy is generally committed less abruptly. The premiss 
unduly assumed is generally not the conclusion itself differently 
expressed, but something which can only be proved by means of 
the conclusion ; and arguing thus is often called arguing in a circle.. 
If I argued that early Teutonic societies were originally held together 
by kmship, because all societies were so held together originally,® 

led to the contradictoryof bis thesis, for a man is often fairhMefutetl by showing 
that he cannot reasonably deny something which docs that but because it 
lias the contradictory of it. It is quite fair to try to get a man to admit 
a general principle, and then to show that his thesis is inconsistent with it, 
provided that the general principle docs not really rcquiie the disproof of his 
thesis in order to its own establishment Hence the term pnncipium is a mis- 
translation The fallacy lies in iegging for the admission not of a principle 
to be applied to the determination of the matter, but of the very matter, in 
question As occurring in a book or speech, where a man puts forward his 
ovn premisses, and has not to get them by the admission of a respondent, it 
consists in assuming among the premisses either the conclusion itself winch 
a "show IS made of proving, or something more or less directly depending 
thorf'on Ct Mansel’s ed of Aldrich’s Artis Logicae Rudimenta, App E 
^ It IS also possible to beg the question when the conclusion is negative, 
but then only in the major premiss , and to beg it in other figures than the 
first (for details see Foste, Soph. El , App A). (^. also auqara, p SIS, n. 1. 

® For the general statement see Sir Henry Marne, Early InslUiUimu, p. 64. 
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I miglib be accused of arguing in a circle ; for the major premiss, 
it might be said, is only arrived at by enumeration , early Teutonic 
societies have to be examined in order to show that it is true. Of 
course to show that the generalization was not enumcrative would 
be to rebut the accusation , but, as we saw in discussmg the view 
that all syllogism is pekho principii, every syllogism whose major 
premiss is an enumerative judgement is so^ The circle is fairly 
manifest in such cases ; but in others it may often escape the notice 
of its author ‘ There are certam people ’, says Dr M'^Taggart,® 
‘ who look on all punishment as essentially degrading. They do not, 
in their saner moods, deny that there may be cases in which it is 
necessary. But they think, if any one requires pum'shment, ho 
proves himself to be uninfluenced by moral motives, and only to be 
governed by fear . . . They look on all pumshment as implying 
deep degradation in some one, — ^if it is justified, the ofiendcr must 
be little better than a brute ; if it is not justified, the brutahty is in 
the person who infliets it This reasomng appears to travel m a 
circle. Pumshment, they say, is degrading, therefore it can w ork no 
moral improvement. But this begs the question. For if pumsh- 
ment could work a moral improvement, it would not degrade but 
elevate The humanitarian argument alternately proves that 
punishment can only intimidate because it is brutalizmg, and that it 
IS brutalizmg because it can only intimidate.’ Romanes finds an 
example of pcliiio in an argument of Huxley’s, adduced to show that 
all specific characters are adaptive * ’ Every variety which is 
selected into a species is favoured and preserved in consequence of 
being, in some one or moie respects, better adapted to its surround- 
ings than its rivals. In other words, every species which exists, 
exists in virtue of adaptation, and whatever accounts for that adap- 
tation accounts for the existence of the species ’ Here the fallacy 
hes in substituting, for ‘ every variety which is selected ’, ‘ every 
species which exists ’ ; the statement m the first clause is true for 
every variety which is selected, since selection means the survival of 
those best adapted to the conditions of hfe. But the question is 
whether every species which exists has originated by ‘ selection 
One more instance may be cited, from a work on the squarmg of the 

^ pp 304, 305, supra 

* Studies tn Ilejehan Cosmoloqy, § 142. By punishment hole is meant ‘ the 
iiidiolion of pain on x person because he has done wrong ’ (§ 137) And it is 
of corporal puni-,hmont that ue most often hear this view expiLSSod. 

* Dartvin and after Darwin, li. 307. 

1770 q q 



694 


AN INTRODUCTION TO LOGIC 


[OHAF. 


circle, called The Nut to Crack, by James SmithJ Smith held the 
ratio of circumference to diameter to be 3J, and proved it thus : 

‘ I think you v ill not dare to dispute my right to this hypothesis, 
when I can prove by means of it that every other value of ir will 
lead to the grossest absurdities ; unless indeed you are prepared to 
dispute the right of Euchd to adopt a false line hypothetically, for 
the purpose of a reduclio ad absurdum demonstration, in pure 
geometry.’ That is, he argued first that if 3i be the right ratio, 
all other ratios are wrong , and then, that because all other ratios 
are wTong, 3| is the right ratio And he conceived that he had 
established his conclusion by a reductio ad absurdum — by showing that 
the denial of his thesis led to absurdity But the absurdity, in such 
an argument, ought to be ascertained independently, w hercas here it 
rests upon the assumption of the truth of what it is used to prove 

5. The fallacy of False Cause is incident to the reductio ad ab- 
surdum. That argument disproves a thesis by showing that the 
assumption of its truth leads to absurd or impossible consequences, 
or proves one by showing the same for the assumption of its falsity.* 
In False Cause, the thesis alleged to be discredited is not really 
responsible for the absurd or impossible consequences, which w'ould 
follow equally from the other premisses, whether that were affirmed 
or denied. ‘ It is ridiculous to suppose that the world can be flat ; 
for a flat world would be infinite, and an infinite world could not be 
circumnavigated, as this has been ’ Here the supposition incon- 
sistent with the fact of the circumnavigation of the world is not that 
the world is flat, but that it is infinite , it might be flat and still 
circumnavigable, if it were fimte ; the thesis of its flatness is there- 
fore unfairly discredited 

From a passage in the Prior Analytics it would seem that Aris- 
totle regarded this fallacy as of frequent occurrence ® But the fact 
that later writers have largely given a difierent meanmg to the name 
suggests that it is not really a promment type. It is often iden- 
tified with the fallacy Post hoc, ergo propter hoe : i. e., supposing 
that one event is due to another, merely because it occurred after 

^ Of de Morgan, Budget of Paradoxes, p 327. 

® James Smith argued, not that ‘ if .d is false, B will be true : but B is 
false, •. A IS true ’ ; but ‘ if A is true, B will be false — (as to which nothing 
was known) — •. A is true ’. 

® Anal Pti ^ xvil 65 * 38 to 8 c fig rrapa tovto avfi^aivetv to yj/fvSor, b 
-oXXiiicif f’o Toir Xoyi ir ilaOnficv Xtyeiv, ktX , ‘ that the false statement does 
not arise from the premiss alleged, as we are aceustomed often to say in argu- 
ment, &o.* Cf. Poste’s Soph, El,, App. B, on this passage. 
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it ; as the countryman is said to have declared that the building of 
Tenterden Steeple was the cause of Goodwin Sands, because the 
sands only appeared after the steeple was built. Such, as Bacon 
truly says, is the origin of almost every superstition — of men’s 
astrological fancies, and their fancies about omens or dreams. The 
story which he quotes may well be repeated in his own words. 
‘ Itaque recte respondit ille, qui, cum suspensa tabula in templo ei 
monstraretur eorum qui vota solverant, quod naufragii periculo 
elapsi sint, atque interrogando premeretur, anne turn quidem 
deorum numen agnosceret, quaesivit denuo. At ubt sunt illi depicti 
qui post vota nunciipata penennt ^ 

Inferences of this kind are undoubtedly both frequent and falla- 
cious , and Post hoc, propter hoc is a definite typo or locus of fallacy. 
That is, it IS a general or dialectical principle — a prmciplo apphcable 
m divers sciences, and not exclusively appropriate in one : and 
it IS a false principle, the application of which is as hkely to lead 
to error as to truth. Nor is it pecuhar to this fallacy, that it can be 
expressed as a false principle. Equivocation proceeds on the false 
principle that a word is always used with the same meaning : 
Accident, on the principle that a term and its predicate are inter- 
changeable : Secundum Quid, on the principle that what is true 
with certain qualifications is also true without them. And the fact 
that these different types of fallacious inference severally depend on 
a false, or misleading, principle is what was meant by calhng them 
Zoci of fallacy ^ But the locus Post hoc, propter hoc is not quite the 
same as that of Non causa pro causa : m other words, the type is 
a little different. In Palse Cause we axe dealing with the logical 
sequence of premisses and conclusion , the fallacy lies in connecting 

^ Nov Org I 46 Bacon cites the story in illustration of one of the ‘ Idola 
Tribus ’, the tendency to overlook or despise facts which do not agree with an 
opinion which we have once adopted J S Mill would call this the fallacy of 
Non-observation {System of Logic, V iv) The meaning Post hoc, propter hoc 
does occur in Aristotle, Bhet ft xxiv 1401'’ 20-34 SWos ttapa to dvahiov i>s 
aiTiov, olov Tip dpa rj fiera roCro ytyovepiu' to yap /urh rouro oir did tovto 
X apSdvmiO'i, Kai paXiirra oi tv rats iroXirHoir, oiov at 6 aiipaSqs Tqv Aijpo- 
aOevovs TroXirciai' irdi'roii' rav KaKav alTiav’ per CKtlviiv yap o w6\epos 

(‘ Another locus of fallacy is through taking what is not the cause as cause, 
because one thing has happened together with or after the other ; for what 
arises after something is taken as arising through it, especially in pohtical 
argument, as Demades for example said that the pohoy of Demosthenes was 
the cause of all their ills ; for after it came the war ’). 

‘ The Sophistici Elenchi is the concluding book of Aristotle’s Topics The 
false principle is exemplified in the fallacious argument; it is cot one of the 
premisses of the argument. 


Q q2 
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the conclusion with a particular premiss which might, so far as 
getting the conclusion is concerned, have been equally well included 
or omitted ; and because the conclusion is false, we erroneously 
infer this premiss to bo false also. In Post hoc, ergo ‘propter hoc we 
are dealing with the temporal relation of cause and effect , the fal- 
lacy lies in connectmg the effect with a particular event which might 
equally well have happened or not happened, so far as the effect m 
question is concerned , and we erroneously suppose that the effect, 
which did occur, occurred because of that event. But if any one 
hkes to use the name False Caitse as equivalent to Post hoc, propter 
hoe, there is not much harm done , for the fallacy which m the 
Sophistici Elenchi Aristotle describes under the name is not one 
that we have much occasion to speak of. 

6. It IS otherwise with the fallacy of the Consequent, which some 
modern writers have also misunderstood ^ Bor this is one of the very 
commonest, and ue have already had occasion to notice it in dis- 
cussmg inductive rcasonmg ^ It consists m supposmg that a con- 
dition and its consequent are convertible that you may argue 
from the consequent to the condition, no less than vice versa. If 
a religion can elevate the soul, it can survive pcisecution : hence it 
is argued that because it has survived persecution, such and such 
a religion must elevate the soul ; or perhaps (for we may follow 
Aristotle ® in includmg under the name both the forms of fallacy 

^ e g, de Morgan, J'orma2£o>7ic,p 267, Jovons,Eleme7ita>y Lessons tn Logic, 

p 181 

° p 523, supra. 

^ Cf Soph El ZXTIU. 131'' 27 irap’ o xai 6 tov MeXtirrov Xvyas e{ yap to 

yeyovus aytt/qrov a^iol pq wot’ ft uyiyqTOS 6 oi'pavos, Kai 

a-rupos. TO 5* ovk ctfTtt/’ avdirohiv yap q aKoXovOqiTLS (‘with this accords the 
argument of Mclissus , for he thinks that if what is generated has a beginning, 
what IS ungenerated has not , so that if the heaven is ungcncrated, it is also 
infinite But this is not so , for the sequence is the other way ’) ; i e. from 
‘ .4 IS B ’ you cannot infer ‘ not-A is not-B but only contrariivise, ‘ not-B is 
not-4 ’. It appears by the same chapter that Aiutotlc would bring the 
ilhcit, VIZ simple, conversion of an umversal affirmative judgement under 
the same heading. This illustrates the close parallelism between the modi 
ponens and tollena in hypothetical, and Barbara and Oameslres in syllogistio 
reasoning (cf. pp 339-3&, supra) But that Aristotle did not identify them 
might peihaps be mferred from the fact that he does not include Undistributed 
Middle and Illicit Process of the Major in his list of sophistical confutations, 
while he does include, under the name of the fallacy of the Consequent, 
the corresponding though not identical errors which may be committed in 
hypothetical reasoning It may be noted that such inferences would only 
not bo fallacious where condition and consequent reciprocated — a relation 
which coricsponds to that of commensurate toima in an umversal affirmative 
judgement. Hence Aristotle says that the fallacy of the Consequent is 
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to which hypothetical reasoning is liable) that because it is in- 
capable of elevating the soul, it will succumb to persecution. Such 
fallacies are committed whenever a theory is assumed to be true for 
no better reason than that the facts exist, which should exist if it 
acre true — ^i e. whenever verification is mistaken for proof ^ ; and 
whenever the refutation of an argument advanced in support of a 
theory is supposed by itself to be fatal to the theory If it can be 
shown that no other theory accounts for the facts, or that no other 
argument can be advanced m support of the theory, then the 
matter is diUcrent , but without some reason to beheve this, such 
inferences are worth nothmg. Nevertheless, they aie inferences 
which we are aU very apt to make ® 

7 There remams lastly the fallacy of Many Questions. This 
consists in puttmg questions m such a form that any smgle answer 
involves more than one admission If one admission be true and 
another false, and the respondent is pressed for a smgle answer, 
he IS exposed to the risk of confutation, whatever answer he makes. 
‘ The execution of Mary Queen of Scots was brutal and sacrilegious 
— w as it, 01 w as it not ? ’ If it w as brutal but not sacrilegious, what 
IS a man to answer ’ He will be accused by saying no of denymg 
the brutality, by saying yes of affirming the sacxilege Sometimes, 
instead of submitting two problems for decision together, the ques- 
tion appears to submit only one , but that is one which would not 
arise except on the assumption of a certain answ er to another : and 
so the respondent agam cannot answer it without committmg him- 
self to more than he mtended, or on a matter which has not been 
defimtely submitted to him Of this sort is the famous enquiry, 
‘ Have you left ofi beatmg your mother ’ as well as any question 
that asks for the reason of w hat has not been admitted to be true. 
It is often iccounted how Charles 11 asked the members of the Royal 
Society w hy a li\ e fish placed m a bow 1 already fuU of water did not 
cause it to overflow, w hcreas a dead fish did so , and how they gave 
various ingemous reasons for a difference which did not exist. If 

a cose of that of Accident {Soph El vi 163'’ 27) Under it in turn might be 
brought Post hoc, propter hoc. If Goodwin Sands were caused by building 
Tenterden Steeple, they would have appeared, as they did, so soon as the 
steeple was built ; but they might equally hare done so, if the building of 
the steeple had nothing to do with their appearance. 

Cf p 623, supra 

* This fallacy is ‘ logical or foimal ; it can be expressed in syTribol<i So 
can an argument in a circle sometimes be ; eg. if it is of the loim ‘ A la E, 
£ibO.\AibOs and JiiaC because AisC and £ is .d 
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one were to enquuc why a protective sj'slcin encourages the industry 
of the country which adopts it, or how dowsers are made aware by 
their feelmgs of the presence of subterranean w'aters, the fallacy 
w'ould be the same. It may be said that a respondent is always able 
to give an answer which w'lll save him from any misconstruction ; 
to the question ‘ Have you left off beating your mother ? ’ the 
answer ‘ no ’ might seem to be an adnussion of the practice ; but 
why should not a man reply ‘ I never began it ’ ? To this it may be 
rejomed, first, that m the old disputations, and m some situations, 
such as the witness-box, to-day, a man might be more or less precluded 
from ‘ explainmg hunself and required to give a ‘ plain answer ’ to 
a question which does not admit of it With the use of the fallacy 
under this sort of duress may be compared the custom of ‘ tackmg ’ 
in the American legislature. The President of the Umted States 
can veto bills, and docs veto them freely , but he can only veto 
a bdl as a w’hole. It is therefore not uncommon for the legislature 
to tack on to a bill which the President feels bound to let pass a 
clause containing a measure to which it is known that he objects ; 
so that if he assents, he allows what he disapproves of, and if he 
dissents, he disallow s w hat he approves * But secondly, even where 
no unfair duress is employed, the practice of presupposing a certain 
answer to one question m the form of puttmg another throws the 
respondent off his guard, and makes him apt to admit without con- 
sidermg it w hat, if it had been exphcitly submitted to his considera- 
tion, he might have doubted or domed. 

The fallacy therefore is not a trivial one ; such questions are a 
real source of error, when we put them to ourselves of unfair con- 
futation, when we put them to others But it is doubtful whether 
it IS a fallacy extra dtclionem For when a question is so put as 
that it must be answered by yes or no, and misconception is unavoid- 
able on either answer, the error arises from the way m which the 
question is worded ; and the same may be said of the acqmescence 
in false assumptions, into which in other cases we are entrapped. 

The foregomg remarks have been directed to explam what are the 
types of fallacy which have been traditionally distmguished, and are 
still many of them very commonly referred to by their traditional 
names. The types are not all equally distmct, frequent, or important ; 
but the origmal meaning of each name has been given as far as pos- 


* Bryce’s American Commomceallh, Part I, c. zx : vol. i, p. 211 
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sible, because nothing but misunderstanding can result when difEerent 
writers employ such termmology each m his own meaning, and 
there did not for the most part seem sufficient reason to prefer any 
later mterpretation for a standard. In a few cases later interpreta- 
tions which hare much to be said for them hare been giren as well. 
No doubt Fallacy is a subject on which successire generations to some 
extent need new treatises : not because the prmciples change, but 
because the fields change in which they are most prolific. Many sug- 
gestire illustrations of the dominion which fallacy holds m important 
subjects of modem thought may be found m the pages of Whately, 
Mill, or de Morgan, to which reference has already sereral tunes been 
made. 
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culars, 642 how possible liom false 
premisses, 881-4 Mi F II Biadley’s 
definition of, 654 . immediate n, v. 
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of, distinguished, 166-9 ■ distinction 
of j accoiding to Quility, 171-4 
do Quantity, 174-61 do Belation, 
181-8 do Modalitj, 188-201 collec- 
tive or cnumcrative and universal j , 
distinsniished, 176 9 modal paiticu- 
lais 199, 240 existential j , 167 
infinite J , 173 n 2, 215 indefinite j , 
176 oonjuiiclive j , 181 • simple and 
complex J , 181 pure and modal j , 
192, 200 ampliative, augmentative, 
evpliiative j , 208, 211 analytic and 
sjnthctic J , 207-15 essential and 
accidental j , 210-14 - veibal and leal 
J, 212 14 exceptive, exclusive, ex- 
ponible J , 215 opposition of j , 228- 
31 com ei Sion, pci mutation ( — ob- 
vorsion), contraposition of j , o. !• 
tautology not j , 209 a j docs not 
asseit agi cement or disagieomcnt 
between its teims, 271 ii 1- ‘sound 
J 205 Cf s c ‘Fioposition’. 

Jffant, I , Ins doctrine of Categories, 
61-5 on analytic and synthetic 
judgements, 207-14 his canon of 
syllogism, 303-10: on change, 13, 
487 on Applied Logic, 535 n 1 
Eepler, J, his hjpothesis of elliptic 
orbits, 471 his thiee laws, 616 (cf 
635). 

Klein, Hiss Augusta, 39 n 1, 45 n 2, 
73 n. 2, 114 n. 2, 172 n. 1, 303 n. 2. 
Knowledge ‘ of ocquaintanoe ' and 


‘ hn about ', 68 n. 3 : distinct from 
opinion, 160. 

liambert of Auxeire, 284 n. 1 
Lambert, J H , Neues Otganon, on Fig 2 
ot syllogism, 316 n 2. 

Lang, Andrew, Custom and Myth, 
quoted, 536, 563 n 1. 

Laplace, J S , Marquis de, quoted, 

465 

Lavoisier, A L., oxygen-theory of, 
472-3 

Laws of Matuie, 1-2, 386 n 3, 426-7, 
507 ■ conditional, unconditional, and 
derivative, 414-10 a law not a cause, 
414-15 not in time leLitions, 415 
n 1 thoir diseovoiy the aiiii of in- 
ductive science, 481-2 piec.iutiuns 
nccessaiy in foi mulating, 557 sq : 
L of thought, 13, 332 . not psj cho- 
losical, 567 

Leibniz, O. W. von, cited, 179 n. 1, 
355, 506 

* Lewis Carroll ’, cited, 312 n 1, 670, 
Locke, John, quoted, 3, 35, 249, 257 
n 1, 271 n 1, 313 ii 2, 674 n 1 ! con- 
ceptualism of, 25 on ‘ nominal 
essences’, 02, 303 on ‘ mixed modes 
93 n 1 

Logic, gencial natiiie of, c i ■ howfiir 
loiuial, 4-7, 184, 237, 366-8 not an 
ait, 9-10 piacticnl value of, 11 : 
how concerned wilh things, 11, 48, 
57, 67, 110 lalse antithesis between 
L of Consistency and L of Iiutli, 
254-6, 370-6 Deductive and Induc- 
tive L., wiongly opposed, 371 n 2, 
396 8 . 1 elation of progress in, to 
pifgress of science, 371-2 Inductive 
L , history of, 394 6 Appi led L , 555 . 
L not an empiiical science, 666-7, 
Symbolic L , 12 n 2, 120 n 1, 228, 
241-2, 331 n 2 

Lotze, H , cited, 21 n, 1, 22 n 1, 
400 n 1, 413 n 2, 421 n. 3, 440 n. 1, 

466 n 1, 538 n 2 

MacColl, H , Symbohe Logic, on the 
customary formulation ot syllogisms, 
331 n. 2. 

M°TaggBrt,Dr. J E , Studies tnHegdum 
Cosmology, quoted, 535, 593 
Maier, H,, Lie Syllogistik des Anstoteles, 
cited, 588 n 1. 

Maine, Sir Henry, cited, 608-9, 636-7, 
692 n. 2 

Major term, why so called, 259-61, 
328-30 (cf. 380) ; illicit piocess of, 
274-6 m premiss, how far suiviving 
in complete knowledge, 811, 624 n. 2 . 
in what sense a memorandum, 810. 
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Hansel, E. L., ProUgtmma Logtca, 
cited, 184 n 1 : on dilemma, d60 
363 n 1 ■ on ‘ petitio pnncipii 691 
n S, Cf $,v ‘Aldiich’, 

Hany Questions, fallacy of, 697-8, 
674, 687 n 1 

Marshall, Frof A., Principles of Econo- 
mics, cited, 243 n 2, 610 ii. 2 
Matenalism, inadequacy of, 411-12 (cf. 
490). 

Mathematics, reasoning of, 893, c. x'cv 
aigues largely from rationes cognoscendi, 
306* employs syllogism u hen 311, 
646 ‘ generalization in, 644-9 its 
piinciples not empirical, 649-62 m 
vrliat sense deductii e, 646-6 . mathe- 
matical induction, 643-4. 

Matter, Aristotle’s conception of, 64-6 
genus the m, of its species, 88 m not 
the pnneipium mdiiiduationis, 90 ne- 
cessary and contingent m , 196, 198 
Measurement, impoitancoof in induc- 
tive science, 601, 619 21 difficulties 
in regard to, 657-62 
Mechanism, what, 410 
Mellone, Dr S H , quoted, 123 n 1 
Methodological ass iimption,what,664 
Methodology, 459, 633 oi science, 
c zxvi 

Michael Fsellus, 206 n 1, 267 n 1 
Mill, James, Analysis of (he Phenomena 
of the Human ifiii'l, cited, 31, 157, 
164 n 1. 

Mill, John Stuart: on adjectival 
teims, 37 ■ on Definition, 82 on 
Cause, 113, 404-6 on Connotation 
and Denotation 147 sq (cf 299 n ) 
on the copula, 164 n 1 on Modality, 
206 n 1 on the alleged 'pctitio' in 
syllogism, 302 n 1 (ct 310 n 1) ■ his 
misunderstanding of ‘ note nofas ’, 308 
n 2 on mathematical truth, 384 n 1 
on ‘Laws of Nature’, 386 n 3, 507 
his attempt to prove the Unifoimity 
of Nature, 421-6. his view oi its place 
in inductive argument, 443 : on the 
meaning of ‘ phenomenon ’, 427 n 1 
his ‘ Inductive Methods’, 430-5, 440 
n. 1, 442 ; ore in reality one, 433 , 
their basis, 440 n. 1 ; canon for ‘Joint 
Method ’ defective, 436 n. 1 , his use of 
symbols m explaining, 441 n. 1 . on 
the formation of hypotheses, 466 : on 
‘colligation of facts’, 469-70: on 
Plurality of Causes, 491 n, 1 ei ror as 
to its bearing on his ‘ Inductive 
Methods’, 497-9: his ‘Didiictne 
Method of Induction ’, 613-24 , con- 
fuses verification and proof, 324 n 1 
on Argument horn Analogy, 540 on 
the Logic of the Moral Sciences, 370, 


555-6 on mathematical axioms, 649- 
58 on necessities of thought, 679. on 
Fallacies, 674 n. 1, 695 n. 1, 699 . his 
Utilitarianism quoted, 684 : his place in 
the history of inductive theory, 395. 
Cf also 12, 370, 400, 458 n 1 
Minor term, why so called, 269-60 ■ 
illicit process of, 274-5 
Minto,W , Lrgte, Inductile and Eeductae, 
cited, 158, 360 n 1, 372, 586 n 1 
Mixed modes, 93 n 1 
Modal adverbs, 206 m particulais, 
199, 240. 

Modality, Kant's categories of, 65 of 
judgements, 188-201, 206-7 : Mill's 
view of, 206 n 1 

Modus ponens, 335-7 tollens, 336, 
337-8 : ponendo tollens, 343 , how 
iar valid, 346-7 tollendo ponens, 
845. 

Mood, of syllogism, 262-3, 277-80 • 
indirect, in Fig 1, 257 n 2, 258-9, 
268-9, 279 valid, how detei mined, 
263 sq subaltern m , 285: m -names, 
oiigin of, 267 n 1 

Monson, Sir Theodore, Indus'nal 
Organisation of an Indian Pt ounce, cited, 
467 n 1. 

Name, Hobbes's definition of, 20, 160 
n 1 , not = tei m, 20-1 proper n , 29, 
108 n of universals, 32-6 general 
n , n, of what^, 32, 144. 
nature, not a closed mechanical 
system, 410-13, 417 Cf. also s c. 
‘Law’, ‘Unifoimity’. 
necessity, not a vox nihili, 406 its 
lelation to lieedom, 410 n. in judge- 
ment hypothetic.'il and apodeictic, 
192 0 in c.'iusal relations, 406-10 
negation, nature of, 172-3 . comer- 
sion by, 238 

negative terms, 41-6 judgements, 
170 4 

nelson, L , Ueler das sogenannte Erkennt- 
n'spioblem, cited, 215 n 1 
ncttleship, B D , Philosophical Remains, 
cited, 140 n 1, 142 

newton. Bit Isaac, his theory of 
gravitation, 613 sq 
nominalism, 81, 92, 300 
nota notae, principle of, 307-8. 

Observation, difficulties of, 475 . how 
related to experiment, 494 
Obversion = Pel mutation, q v 
Occam, William of, on nomina absdluta 
and connotatiia, 166-8 his ‘ i azur ’, 506. 
ofiui vfia and avvinvya, 31, 47 
OpposiUon of piopositions, 228 31. 
tpm (' term ’), meaning of, IS n. 1. 
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Faronymoiis words, ISS. 

Particular propositions, 171, 176, 178- 

9 modsl p , 199, 210 

For accidens predication (opposed to 
pet se), 49 , conversion per a , 234 
Perception, its lel ition to judgement, 
14 Kmt s doctiino of, 61 
Permutation of propositions, 237-40, 
245-7. 

Per se predication (opposed to per 
accidens), 49. 

Personal equation, 475 
Petitio Principii, fill icy of, 591-4, 
570 alleged m syllogism, 301 sq 
Petrus Hispanua, 207 n 1 
Petrus Mautuauus, 28 1 n 2 
Phenomenon, meanings of, 427-8, 
186 

Plato, on Conceptualism, 25 on nega 
tion, 173 on the lour elements 100 
on space, 172 n 1 cited also 15 n 3 

10 n 2, 27 and n 2 142, 170 n 1, 
210 n 1, 333 n 2 3i9 371, 538 n 3, 
581 n 1, 582 n 2, 530 n 4 

Plurality of Causes, 491 sq , 523, 537 
I S Mill on, 497-9 
Podmore, H , History of Modern Spit t(«a 
hsm, cited, 476 n 3 

Foincard, P , cited, 384 n 1, 411 n 2, 
527 n 2, 652 n 8 
Polysyllogism, 364 
Poor Law Commission, 1831, Pepoit 
< 1 quoted, 454-7 

Porphyry, his list of Piedicablts, 
(On 2, 100 10 <tieo of P , 130, 
133 n 1 on intension and entcu 
Sion, 137 n 2 

Port Boyal Logic, quoted, 352 n 1 
Post hoc, propter hoc, fillacj of, 

m 6 

Poste, B , ed of S pi I ci Elenchi, 
quoted, 430 n 1, 572 n 2 588, 592 n 1, 
594 n 3 

Prantl, Carl, Qesclncliie der Logik »i 
Ale t diet de, cited, 19 n 2, lo7, 200 
n 1, 207n l,2S3nn 1,2, 284 nn 1,2, 
374 n 2 

Prcdicables, doctiine of, e iv (of 389) 
Aiistotelian and Forphyrian lists, 06, 
106 10 its 1 el ition to the question of 
the meaning ot ‘ cause ’, 78-81 Aiis- 
totle s proof that his list is exhaustive, 
126 

Prediction, successful, how fai a test 
ot a theoiy s tiuth, 623 n 1 
Premiss, aihit, 264, 256 major and 
miner, 250 major in Fig 1, 308-9, 
310 11, 624 n 2 
Prerogative instance, 433, 499 
Prichard, H, A., oite^ 29 n. 2, 85 n. 1, 
65 n. 7, 899 n. 1, 


Fnnclpium Individuatlonls, 64-7, 81- 
2, 90-4, 132, 115 

Principles, ' common ’ and ‘ special 
887-9, 397-8, 157 n 1, 646, 671-2: 
‘common’ do not explain, 603 
Prnative teims, 40 1, 45 
Probability, me ining ot, 201 5 
Problematic judgements, 188, 197- 
200, 205 

Proper names, 29-30 are cquiaocal, 

47, 152 n 1 Mhethcr connititiae, 
160-3 h IV c no extension, 155 have 
intension, 151 as piedicates, 153, 
167 n 2 

Property, 73 its i el ition to dcfini 
tion or essence, 91 sq , fonifold 
division of, 104 geneiic p , 104 n 1, 
126 n 1 inlividual p, 107 n. 1: 
diagnostic p , 112 (cf 131) 
Proposition, its i elation to judgement, 
18 ambiguity in verbal foim ol 2.>-4, 

48, 146 iinitv of a, 161 categoiieal, 
Ibl p seciindt ind iei til adtacenlis lb3 
n 1 verbil and leil p , 212-14 ex 
ceptive, exclusive, exponible p, 215 . 
opposition ol p, 228 31 conveision 
of, 232-7 peimutation of, 237-8: 
particular p , tiv o me inings of, 178- 
80, 190, 822 Ct also s v. 'Judge- 
ment ' 

Prosyllogism, 352 
TTporepov <1 vcrei and v fipiv, 88 
Pseudograpbema, 572 

Quality of jiidoCnients, 171 4 
Quantification of the Predicate, 
222 8 

Quantitative methods in Induction, 
impoitince of, 001 (cf 557 (i2) 
Quantity of judgements, 174 81, 216- 
17 

Quaternio temunorum, 270, 676 

Batio cognosemdi and r essendi, 205, 305, 
Beal piupoeitions, 212 
Bealism, 31-2 (cf 64), 70, 107 
Beolity, as ultimate subjeit of eveiy 
judgement, 106 9. 

Masoning, piobable, 462, 628-9* of 
M ithematics, 643. Cf, s v. ‘ Infer- 
ence ' 

Seduction of syllogisms, c xiii in 
Fig 4, 290 indiiect, 292 3, 318 
uncalled for, 314 sq , 830 
Beid, Dr. Archibald cited, 332 n. 4 
Belation, vvhethei instances ot a, 27- 
8, 36, 145-6 Kant’s view of, 61 
exteinal r, 194, 638 n 1 not in- 
dependent of its terms, 633 distinc- 
tion of judgements according to 
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Belatire terms, 89-40, 69. 

Bitcliie, S, G , Plato, cited, 639 n 1 

Homanea, J. G , Pat unn and after 
Dariom, cited, 449-51, 474 n 2, 489 
n. 1, 610 n. 1, 612, 6d0 n 2, 636 n. 1, 
693 n. 8 

Bussell, Hon Bertrand, on relations, 
27 n. 8, 367 n 2 : on class-thinking, 
228 n. 2. 


Salisbury, Bobert, Maiquis of, quoted, 
479 n 2 

Sanderson, T , Compendium Artis Logicae, 
cited, 19 n 2, 2J7 n 1 
Science and History contrasted, 77, 
102, 242, 467-8, 608-10 
Second Intentions, 8 
Secundum qmd, iailacy of, 689 90, 
678, 674 n 1, 693. 

Self-evident, the, 103-3 
Shyre:>wood, Wilham, 267 n. 1 
Sigwart, Chr , Logie, cited, 169 n 3, 
213 n 1. 

Singular judgements, 174: for what 
purposes classed with univeiaal j , 
216-17 . 8. terms, v. s » ‘Term' 
Smith, Adam, Weallhof Nations, quoted, 
463-4. 

Smith, Frof. J A , cited, 332 n 2 
Sorites, 864-7 ■ &oclenian s , 364 n 8. 
Space, non Euclidean, 648 n 2. 
Species as a head of Piedicables, 106* 
s mfima and subaltema, 107 n 2, 116 
constituent s., 117. 

Spencer, Herbert, 68 n 3, 89, 888 
Spinoza, Benedict de, 173 
Stapper, B , on the Suminulae Logieales 
oi Petrus Hispanus, 263 n 
Stock, St OeoTge, Peetuctioe Logic, cited, 
42 n 1, 677 n 3. 

Stout, Prof. G. F , on Ft ror, cited, 
194 n 1 : Manual of Psychology, cited, 
664 n 1. 

Subaltern genus 116 s species, 107 
n 2, 116 * B mood, 286 . s opposi- 
tion of judgements, 229 
Subcontrxry opposition of judge 
ments, 229. 

Subject, giammatical, logical, meta- 
physical, distinguished, 166-9. 
Subjeot-ooncept, what, 23, 80 n 2. 
Substance, 36 fiist and second s , 
63, 69. 

Subsumption, what, 310-11 . cf, 336, 
341 n 2, 847, 897, 612. 
avXKoyiafids l/rroBeaean, 344 n 
Suppositio of names, 19 n 2, 167 s 
tnaleiialis, 19. 

Syllogism, general nature of, c xi 
Aristotle's definition of, too wide, 


219 . problem of, 253 : nomencla- 
ture of, 264-63 . figures of, 267-9 : 
moods of, 262-3 their determina- 
tion in Fig. 1, 263-7 , do , indirect, 
268-9, generally, 277-86, rules of, 
270-7 . rules of the several figures of, 
278-80, 284 ■ reduction of imperfect 
moods of, 0 xiii, 314 sq : proposed 
canons of, c xiv , Dictum de otimi et 
nuUo, 296-301 ; Nota notae, 807-8 ; 
Kant’s canon of, 308-10 chaiged with 
pei>tioprtni;ipii,301-10,cf 881: Fig 1 in 
what sense prioi, 317 , and scientific, 
806, 31b, 398-9 Fig 2, 316-19 : Fig 8, 
319 25, 400 n 2 foiiith or Galenian 
figure of, 259, 280-6 (cf. 269 n 1), 
325-30 when used in mathematics, 
311 not the form of demonstration, 
lb, 624- hypothetical aigument not 
syllogistic, 339-44 ; Ai istotle's a. 
itroBeaeus, 844 n. : s, oypticus, 863 n 1: 
inductive s., 880 : modal s , 462 n 2 : 
s unable to generalize, 400 

Symbols, their use and defects in le- 
piesenting inductive reasoning, 441, 
486-7 

Syncategorematio words, 19. 

Synthesis, Kant’s view on the woi k of, 
61. 

Synthetic judgements, 207 sq : do., 
a priori, 210. 

Term, in a judgement, what, 17-18 : 
how defined, 21: do , by Aristotle, 18 
n 1. demationof, lb. distinction ot <. 
and uotd, 18 . do. of (. and name, 20-1 : 
do of t verbal and term of thought 21-2 : 
concrete, abstract, and attributive t , 
28, 36-8, 59 , abstract t, and names 
of universals, 84-5, 146-6, 164 n. 2, 
299 n attributive t , 164-6 : singular 
and general oi common t,, 29-81, 
69 geneial teims names of indivi- 
duals, 82, 144 : singular teims as pie- 
dicates, 167 n 2: collective t , 88, 69: 
absolute and relative t , 89-40, 69 : 
absolute and connotative t , 166 : 
positive, piivative, and negative t , 
40 6. negative t in definition, 113-14: 
contiadictory t, 41: infinite t, 42 
n. 2, 246 : univocal, equivocal, and 
analogous t , 46 commensurate t , 72 : 
intension and extension of, 136, of. 
c vi pass ; denotation of, 146; con- 
notation of, 147 sq.; the antitheses 
compiled, 166-6, their history, 155- 
8 distiibution of t , 216-21 ■ major, 
middle, and minor t in syllogism, 
wh It, 259-62, 328-30, 879-80 

Theophrastus, on the indirect moods 
of F^. 1 of syllogism, 288. 
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Tbinklng, as distinguished from judg- 
ing, 159 ad fin., 165. 

Thompson, Arohbishop W,, Lawt tf 
Thought, cited, 137 n , 3, 248 n 1 
Thought, torm and maltoi of, 5 n. 1 
relation of I.inguage to, 15-16 
Topics, wli.it, 389-90 of cause, 430 : 
Aristotle’s treatise of the n ime, 375-6, 
389-91 t or locus of fall.icv, 595. 
Trendelenburg, P. A , cited, 60, 352 
n. 4 

Truth, whether one can be known 
independently of all, 3‘'5 n 1 
Turner, Prof. H. H., cited, 474 n 1, 
617 n 1, 

Unconditional principles in science, 
414-16 

Undistributed middle, 270-2 u 
teims, 216. 

Uniformity of Ifature, me.niing of, 
402; consistent iiilli vaiiety, 402, 
416. do with spiiitiial actiiity in 
nature, 420* importance of, in induc- 
tive science, 428-9, 443-4 cannot be 
proved inductively, 421 6 • cf also 
B e 'Causation'. 

Universale, what, 27, 29 * u tn re, ante 
rem, post rem, 32: names of, 82-5, cf. 
145, 154, 299 n. : u. not causally re- 
lated, 69 11 1 ; imply uniformity of 
n.iture, 409 . u judgement, 174-81. 
Universe, ' limited or ‘of discourse 
44 n. 2, 165 n. 1. 

Venn, J , Empirical Logic, cited, 120 
n. 1, 121 n 1, 185 n. 1, 441 n. 1. 


Verbal propositions, 213, 

Verification of a theory, 633: not» 
proof, lb , 597 

Vernon, Ur. H M , ranahon in Animals 
and Plants, quoted, 444-7. 


Wallace, A B , quoted, 509 

Wallis, J , Logic, cited, 239 n 1, 
247 n. 1 

Watts, Isaac, Logie, cited, 114 n. 1, 
285 n 2 

Webb, C C. J , 110 n 1. 

Welton, Prof J , Manual of Logie, citod, 
395 n 1, 459 n 1 

Whately, Archbishop, Logic, quoted, 
157, 297 n , 668, 669, 674 n. 1, 673, 
577 n 3, 599 

Whewell, W , his writings on Induc- 
tion, 395, 468-73 on Colligation of 
P.ii Is, 169 

Wilson, J Cook, p VI, 6 n 1,23,55 
n 2, (.7 n 1 SO n 2, 185, 241, 332 
n 8, 386 n 1, 523 n 1, 647 n 1 

Wollaston, W , Religion of Nature de- 
lineated, cited, 161 n 1. 

Xenocrates, on Aiistotle’s Categories, 
61 n. 1. 

Zaborella, Count, de Quarta Figura 
Syllogismi Liber, cited, 284 : on Dictum 
de Omni, 296 ; on reduction of liypo- 
thetical arguments to syllogism, 339 
n. 1. 

Zeno, on motion, 859, 362. 
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